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A selection of annotated references to unclas- 
sified reports and journal articles that were 
introduced into the NASA scientific and tech- 
nical information system and announced in 
April 1979 in 

• Scientific and Technical Aerospace 
Reports (STAR) 

• International Aerospace Abstracts (lAA) 




Scientific and Technical Information Branch 1979 

National Aeronautics and Space Administration 

Washington, DC 



This Supplement is available from the National Technical Information Service 
(NTIS), Springfield, Virginia 22161, at the price code E02 ($4 75 domestic, 
$9 50 foreign) 



INTRODUCTION 


Under the terms of an interagency agreement with the Federal Aviation Administration 
this publication has been prepared by the National Aeronautics and Space Administration 
for the joint use of both agencies and the scientific and technical community concerned with 
the field of aeronautical engineering. The first issue of this bibliography was published in 
September 1970 and the first supplement in January 1971 Since that time, monthly 
supplements have been issued. 

This supplement to A eronautical Engineering — A Continuing Bibliography (NASA 
SP-7037) lists 466 reports, journal articles, and other documents originally announced m 
April 1979 in Scientific and Technical Aerospace Reports (STAR} or m International Aerospace 
Abstracts (lAAj 

The coverage includes documents on the engineering and theoretical aspects of design, 
construction, evaluation, testing, operation, and performance of aircraft (including aircraft 
engines) and associated components, equipment, and systems It also includes research and 
development in aerodynamics, aeronautics, and ground support equipment for aeronautical 
vehicles 

Each entry in the bibliography consists of a standard bibliographic citation accompanied 
in most cases by an abstract The listing of the entries is arranged in two major sections, lAA 
Entrtes and STAR Entries, m that order The citations, and abstracts when available, are 
reproduced exactly as they appeared originally m !AA and STAR, including the original 
accession numbers from the respective announcement journals This procedure, which saves 
time and money, accounts for the slight variation in citation appearances. 

Three indexes -- subject, personal author, and contract number - are included 

An annual cumulative index will be published 
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AVAILABILITY OF CITED PUBLICATIONS 

lAA ENTRIES (A79 10000 Senes) 

All publications abstracted in this Section are available from the Technical Information Service, 
American Institute of Aeronautics and Astronautics, Inc (AIAA), as follows Paper copies of 
accessions are available at $6 00 per document up to a maximum of 20 pages The charge for 
each additional page is $0 25 Microfiche"’ of documents announced in lAA are available at the 
rate of $2 50 per microfiche on demand and at the rate of $1 10 per microfiche for standing 
orders for all /AA microfiche The price for the lAA microfiche by category is available at the rate 
of $1 25 per microfiche plus a $1 00 service charge per category per issue Microfiche of all the 
current AIAA Meeting Papers are available on a standing order basis at the rate of $1 35 per 
microfiche 

Minimum air-mail postage to foreign countries is $1 00 and all foreign orders are shipped on 
payment of pro-forma invoices 

All inquiries and requests should be addressed to AIAA Technical Information Service Please refer 
to the accession number when requesting publications 

STAR ENTRIES (N79 10000 Senes) 

One or more sources from which a document announced in STAR is available to the public is 

ordinarily given on the last line of the citation The most commonly indicated sources and their 

acronyms or abbreviations are listed below If the publication is available from a source other than 
those listed the publisher and his address will be displayed on the availability line or in combination 
with the corporate source line 

Avail NTIS Sold by the National Technical Information Service Prices for hard copy (HC) 
and microfiche (MF) are indicated by a price code followed by the letters HC or MF in 

the STAR citation Current values for the price codes are given in the tables on page 

VIII 

Documents on microfiche are designated by a pound sign (§) following the accession 
number The pound sign is used without regard to the source or quality of the 
microfiche 

Initially distributed microfiche under the NTIS SRIM (Selected Research in Microfiche) is 
available at greatly reduced unit prices For this service and for information concerning 
subscription to NASA printed reports, consult the NTIS Subscription Section, Springfield, 
Va 22161 

NOTE ON ORDERING DOCUMENTS When ordering NASA publications (those followed 
by the * symbol), use the N accession number NASA patent applications (only the 
specifications are offered) should be ordered by the U S-Patent-Appl-SN number 
Non-NASA publications (no asterisk) should be ordered by the AD, PB, or other report 
number shown on the last line of the citation not by the N accession number It is 
also advisable to cite the title and other bibliographic identification 

Avail SOD (or GPO) Sold by the Superintendent of Documents, U S Government Printing 
Office in hard copy The current price and order number are given following the 

availability line (NTIS will fill microfiche requests at the standard $3 00 price, for 
those documents identified by a § symbol ) 


(1) A mrcrofiche is a transparent sheet of film 105 by 148 mm in size containing as many as 60 to 98 pages of 
information reduced to micro images (not to exceed 26 1 reduction) 
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Avail NASA Public Document Rooms Documents so indicated may be examined at or 
purchased from the National Aeronautics and Space Administration, Public Documents 
Room (Room 126), 600 Independence Ave , SW, Washington DC 20546, or public 
document rooms located at each of the NASA research centers, the NASA Space 
Technology Laboratories, and the NASA Pasadena Office at the Jet Propulsion 
Laboratory 

Avail DOE Depository Libraries Organizations in U S cities and abroad that maintain collections 
of Department of Energy reports, usually in microfiche form, are listed in Energy Research 
Abstracts Services available from the DOE and its depositories are described in a 
booklet, DOE Technical Information Center - Its Functions and Services (TID-4660), 
which may be obtained without charge from the DOE Technical Information Center 

Avail Univ Microfilms Documents so indicated are dissertations selected from Dissertation 
Abstracts and are sold by University Microfilms as xerographic copy (HC) and microfilm 
All requests should cite the author and the Order Number as they appear in the 
citation 

Avail uses Originals of many reports from the U S Geological Survey, which may contain 
color illustrations, or otherwise may not have the quality of illustrations preserved in the 
microfiche or facsimile reproduction, may be examined by the public at the libraries of 
the USGS field offices whose addresses are listed in this introduction The libraries 
may be queried concerning the availability of specific documents and the possible 
utilization of local copying services, such as color reproduction 

Avail HMSO Publications of Her Majesty's Stationery Office are sold in the U S by Pendragon 
House, Inc (PHI), Redwood City, California The U S price (including a service and 
mailing charge) is given, or a conversion table may be obtained from PHI 

Avail BLL (formerly NLL) British Library Lending Division, Boston Spa, Wetherby, Yorkshire, 
England Photocopies available from this organization at the price shown (If none is 
given, inquiry should be addressed to the BLL) 

Avail Fachmformationszentrum Karlsruhe Sold by the Fachinformationszentrum Energie Physik 
Mathematik GMBH, Eggenstein Leopoldshafen, Federal Republic of Germany, at the price 
shown in deutschmarks (DM) 

Avail Issuing Activity, or Corporate Author, or no indication of availability Inquiries as to the 
availability of these documents should be addressed to the organization shown in the 
citation as the corporate author of the document 

Avail U S Patent and Trademark Office Sold by Commissioner of Patents and Trademarks, 
U S Patent and Trademark Office, at the standard price of 50 cents each, postage free 

Other availabilities If the publication is available from a source other than the above, the 
publisher and his address will be displayed entirely on the availability line or in combination 
with the corporate author line 
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GENERAL AVAILABILITY 


All publications abstracted in this bibliography are available to the public through the sources 
as indicated in the STAR Entries and lAA Entries sections It is suggested that the bibliography 
user contact his own library or other local libraries prior to ordering any publication inasmuch as 
many of the documents have been widely distributed by the issuing agencies, especially NASA 
A listing of public collections of NASA documents is included on the inside back cover 


SUBSCRIPTION AVAILABILITY 

This publication is available on subscription from the National Technical Information Service 
(NTIS) The annual subscription rate for the monthly supplements is $45 00 domestic, $75 00 
foreign All questions relating to the subscriptions should be referred to NTIS, Attn Subscrip- 
tions, 5285 Port Royal Road, Springfield Virginia 22161 
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ADDRESSES OF ORGANIZATIONS 


American Institute of Aeronautics 
and Astronautics 
Technical Information Service 
750 Third Ave 
New York, NY 10017 

British Library Lending Division. 

Boston Spa, Wetherby, Yorkshire. 

England 

Commissioner of Patents and 
Trademarks 

U S Patent and Trademark Office 
Washington, D C 20231 

Department of Energy 
Technical Information Center 
P 0 Box 62 

Oak Ridge, Tennessee 37830 

ESA-Information Retrieval Service 
ESRIN 

Via Galileo Galilei 
00044 Frascati (Rome) Italy 

Her Majesty's Stationery Office 
P O Box 569. S E 1 
London. England 

NASA Scientific and Technical Information 
Facility 

PO Box 8757 

B W I Airport, Maryland 21240 

National Aeronautics and Space 
Administration 

Scientific and Technical Information 
Branch (NST-41) 

Washington, D C 20546 

National Technical Information Service 
5285 Port Royal Road 
Springfield. Virginia 22161 


Pendragon House. Inc 
899 Broadway Avenue 
Redwood City, California 94063 

Superintendent of Documents 
U S Government Printing Office 
Washington. D C 20402 

University Microfilms 
A Xerox Company 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 

University Microfilms. Ltd 
Tylers Green 
London, England 

U S Geological Survey 
1033 General Services Administration 
Building 

Washington, D C 20242 

U S Geological Survey 
601 E Cedar Avenue 
Flagstaff, Arizona 86002 

U S Geological Survey 
345 Middlefield Road 
Menlo Park, California 94025 

U S Geological Survey 

Bldg 25, Denver Federal Center 

Denver. Colorado 80225 


Fachinformationszentrum Energie, Physik, 
Mathematik GMBH 
7514 Eggenstein Leopoldshafen 
Federal Republic of Germany 
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Schedule A 



STANDARD 

PAPER 

COPY PRICE SCHEDULE 




(Effective 

October 1 1977) 


Price 

Pe^e Rari0e 


Morth American 

Foreign 

Code 



Price 

Price 

A01 

Microfiche 


S 300 

$4 50 

A02 

001 025 


400 

800 

Aoa 

026-0S0 


4 50 

900 

A04 

051 075 


5 25 

10 50 

AOS 

076 too 


600 

12 00 

A06 

101 125 


6 50 

1300 

A07 

126 150 


7 25 

14 50 

AOS 

151 175 


BOO 

1600 

AOS 

176 200 


900 

1800 

A10 

201 225 


9 25 

18 50 

A11 

226 250 


9 50 

1900 

A12 

251 276 


1075 

21 50 

A13 

276 300 


11 00 

22 00 

A14 

301 325 


11 75 

23 50 

A1S 

326 350 


1200 

24 00 

A16 

351 376 


12 50 

25 00 

A17 

376 400 


1300 

26 00 

A18 

401 425 


1325 

26 50 

A19 

426-450 


1400 

28 00 

A20 

451-475 


14 50 

29 00 

A21 

476 500 


1500 

30 00 

A22 

501-526 


1525 

30 50 

A23 

526-660 


15 50 

31 00 

A24 

551-575 


1625 

32 50 

A2S 

576 600 


16 50 

33 00 

ASS 

601 up 


'/ 

2/ 


1/ Add $2 SO for «ach additional 100 paga increment from 601 pages up 

2/ Add S5 00 for each additional 100 page increment from 601 pages up 
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EXCEPTION PRICE SCHEDULE 
Paper Copy & Microfiche 


Price 

Nonfi American 

Foreign 

Code 

Price 

Price 

E01 

$ 325 

S 6 50 

E02 

4 75 

9 50 

E03 

625 

12 50 

E04 

7 50 

1500 

EOS 

900 

1800 

E06 

10 50 

21 00 

E07 

12 50 

25 00 

E08 

1500 

30 00 

EOS 

17 50 

35 00 

E10 

20 00 

40 00 

Ell 

22 50 

45 00 

E12 

25 00 

50 00 

E13 

28 00 

56 00 

E14 

31 00 

62 00 

E1S 

34 00 

68 00 

E16 

37 00 

74 00 

E17 

40 00 

8000 

E18 

45 00 

90 00 

E19 

50 00 

100 00 

E20 

60 00 

120 00 

E99 Write for quote 

N01 

28 00 

40 00 
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Contract Number Index C-1 


TYPICAL CITATION AND ABSTRACT FROM STAR 


NASA SPONSORED 
DOCUMENT 




NASA ACCESSION 
NUMBER 
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TITLE ' 

AUTHOR 


CONTRACT 
OR GRANT 

REPORT 
NUMBERS 


N79* 10024* j|( Northrop Corp Hawthorne Calif Aircraft 

Group 

STUDV OF AERODYNAMIC TECHNOLOGY FOR VSTOL 
FIGHTER/ATTACK AIRCRAFT HORIZONTAL ATTITUDE 
CONCEPT Final Roport ^ 

S H Brown May 1978 242 p refs Sponsored in part by 

the Oavid Taylor Naval Ship Research and Development Center 
Bethesda Md 
(Contract NAS2-9771I 

(NASA-CR 152130 NOR78-54I Avail NTIS 

HC A11/MF A01 CSCL 01A 

A horizontal attitude VSTOL (HAVSTOL) supersonic fighter 
attack aircraft powered by RALS turbofan propulsion system is 
analyzed Reaction control for subaerodynamic flight is obtained 
in pitch and yaw from the RALS and roll from wingtip jets 
powered by bleed air from the RALS duct Emphasis is placed 
on the development of aerodynamic characteristics and the 
identification of aerodynamic uncertainties A wind tunnel program 
IS shown to resolve some of the uncertainties Aerodynamic 
data developed are static characteristics about all axes control 
effectiveness drag propulsion induced effects and reaction control 
characteristics G Y 


AVAILABLE ON 
MICROFICHE 


I CORPORATE 

SOURCE 

— PUBLICATION 
DATE 

^ AVAILABILITY 
SDURCE 


COSATI 

CODE 


TYPICAL CITATION AND ABSTRACT FROM lAA 


NASA SPONSORED 




AIAA ACCESSION 
NUMBER 




TITLE 


TITLE OF 
PERIODICAL 


A79-10266 * fi ^ An experimental study of three-dimensional 
turbulent boundary layer and turbulence characteristics inside a 
turbomachinery rotor passage A K Anand and B Lakshminarayana 
(Pennsylvania State University, University Park, Pa ) ^f American 
Society of Mechanical Engineers, Gas Turbine Conference and 
Products Show, London, England. Apr 9-13, 1978, Paper 

78-CT-1 14 ) ASME, Transactions,_J ournal of Engineering for Power, 
vol 100, Oct 1978, p 676 687, Discussion, p 688 690 19 refs 

Grant No NG L 39-009-007 ] 

Three-dimensional boundary layer and turbulence measurements 
of flow inside a rotating helical channel of a turbomachinery rotor 
are described The rotor is a four bladed axial flow inducer operated 
at large axial pressure gradient The mean velocity profiles, turbu- 
lence intensities and shear stresses, and limiting stream-line angles are 
measured at various radial and chordwise locations, using rotating 
triaxial hot-wire and conventional probes The radial flows in the 
rotor channel are found to be higher compared to those at zero or 
small axial pressure gradient The radial component of turbulence 
intensity is found to be higher than the streamwise component due 
to the effect of rotation Flow near the annulus wall is found to be 
highly complex due to the interaction of the blade boundary layers 
and the annulus wall resulting in an appreciable radial inward flow, 
and a large defect in the mainstream velocity Increased level of 
turbulence intensity and shear stresses near the midpassage are also 
observed near this radial location (Author ) 


AVAILABLE ON 
MICROFICHE 


— AUTHORS 

AUTHOR'S 

AFFILIATION 

PUBUCATION 

DATE 
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AERONAUTICAL 

ENGINEERING A Continuing Bibliography { SuppL 109) 


MAY 1979 


lAA ENTRIES 


A79-20477 ff The role of fluid mechanics in aviation tech- 

nology (Die Rolle der Stromungsmechanik in der Luftfahrttechnik) 
H Hertnch (Bundesministerium fur Forschung und Technologie, 
Bonn, West Germany) Deutsche Gesellschaft fur Luft und Raum- 
fahrt, Symposium uber Forschung und Fntwicklung auf dem Gebiet 
der Stromungsmechanik und Aerodynamik in der Bundesrepubhk 
Deutschland, Bonn. West Germany, Nov 29-Dec 1, 1978, Paper 
78-218 23 p In German 

The paper outlines the future role of experimental fluid mechan- 
ics, including acoustics, in aircraft engineering The increased role of 
experimental fluid mechanics in the total air research picture of the 
countries in GARTEur (Group for Aeronautical Research and Tech- 
nology in Europe) is noted Large subsonic projects are the 5 m wind 
tunnel of the RAE, the ONERA FI wind tunnel, the OutchGerman 
wind tunnel of maximum size 9 5 x 9 5 m, and the 40 x 80 ft NASA 
Ames facility Among transonic facilities, mention is made of the 
NASA Langley cryogenic facility with maximum Reynolds number 
of 120 million, and the projected European transonic wind tunnel, 
measuring 1 95 x 1 65 m with maximum Reynolds number of 40 
million The costs of these projects are discussed Principal areas of 
further fluid mechanics research are identified In particular, the 
development of fuel-saving aircraft and the problem of maintaining 
laminarity by suction or new wing design are mentioned P T H 

A79-20479 Experimental results on boundary layers and 

detached flows (Experimentelie Ergebnisse uber Grenzschichten und 
abgeloste Stromungen) H U Meier (Deutsche Forschungs- und 
Versuchsanstalt fur Luft und Raumfahrt, Institut fur experimentelie 
Stromungsmechanik, Gottingen, West Germany) Deutsche Gesell- 
schaft fur Luft- und Raumfahrt, Symposium uber Forschung und 
Fntwicklung auf dem Gebiet der Stromungsmechanik und Aero 
dynamik in der Bundesrepubhk Deutschland, Bonn, West Germany, 
Nov 29-Dec 1, 1978, Paper 78-220 56 p 36 refs In German 

The paper reviews experimental results on boundary layers and 
detached flows and summarizes the current status of such investiga 
tions Attention is given to two-dimensional shock boundary layer 
interference, three-dimensional boundary layers, boundary layer 
control, and detached flows on flight vehicles and slender bodies 
Three-dimensional turbulent boundary layers on a ship model, 
three-dimensional turbulent wall boundary layers in front of a 
cylinder, three-dimensional turbulent boundary layers on a cylinder 
placed lengthwise m the flow, three dimensional boundary layers on 
a fuselage-like model, and detached flows on slender wings and delta 
wings are revealed m flow visualization experiments P T H 

A79 20480 jf Unsteady flows (Instationare Stromungen) W 

Geissler (Deutsche Forschungs und Versuchsanstalt fur Luft- und 
Raumfahrt, Cologne, West Germany) Deutsche Gesellschaft fur iuft- 
und Raumfahrt. Symposium uber Forschung und Fntwicklung auf 
dem Gebiet der Stromungsmechanik und Aerodynamik in der 
Bundesrepubhk Deutschland. Bonn, West Germany. Nov 29-Dec 1, 
1978, Paper 78-222 28 p In German 


A system of computational methods for determining unsteady 
forces acting on harmonically oscillating airfoils and displacement 
bodies in incompressible and compressible subsonic flows is de- 
scribed New results for oscillating airfoils in supersonic flow are also 
given Parallel wind tunnel results are also brought into the discussion 
in order to illustrate the usefulness and limitations of the compute 
lions P T H 

A79-20481 fi Research and development in the area of fluid 
mechanics and aerodynamics in the Federal Republic of Germany 
(Forschung und Entwicklung auf dem Gebiet der Stromungsmecha- 
nik und Aerodynamik in der Bundesrepubhk Deutschland) M Lotz 
(Dormer GmbH, Friedrichshafen, West Germany) Deutsche Gesell- 
schaft fur Luft- und Raumfahrt, Symposium uber Forschung und 
Fntwicklung auf dem Gebiet der Stromungsmechanik und Aero- 
dynamik m der Bundesrepubhk Deutschland, Bonn, West Germany, 
Nov 29-Dec 1, 1978. Paper 78-223 41 p 23 refs In German 

The paper reports on some of the more significant results 
attained recently in experimental aerodynamics with relevance to 
possible future aircraft design projects Drag-rise data on the 
supercritical wing for large transport aircraft are presented Work on 
increasing the maneuverability of supersonic fighter aircraft and on 
the advanced technology airfoil is also reported P T H 

A79-20482 # Helicopter aerodynamics (Hubschrauber- 

aerodynamik) H Huber (Messerschmitt-Bolkow-Blohm GmbH, 
Munich, West Germany) Deutsche Gesellschaft fur Luft- und 
Raumfahrt, Symposium uber Forschung und Fntwicklung auf dem 
Gebiet der Stromungsmechanik und Aerodynamik in der Bundes- 
republik Deutschland, Bonn. West Germany, Nov 29-Dec 1. 1978. 
Paper 78-225 35 p 18 refs In German 

A survey is provided of the significant problems of current 
heliojpter aerodynamics, taking into account for purposes of 
illustration work presently conducted in a German aerospace 
company Points of particular interest are related to the presentation 
of the flow characteristics at the exposed areas of the rotor blade, 
requirements regarding the design of blade profiles and blade tip 
forms, and problems of airflow calculations Aspects of fuselage 
aerodynamics are considered and procedures for the calculation of 
the characteristics of detached fuselage flow in interaction with the 
rotor wake are shown Possibilities concerning a practical evaluation 
in the wind tunnel and at the flying device are briefly considered 
Recommendations for future activities in the area of helicopter 
aerodynamics from the point of view of industry are also presented 

G R 

A79-20483 ff Aerodynamics of fluid flow engines (Aero- 

dynamik der Stromungsmaschinen) H Starken (Deutsche For- 
schungs- und Versuchsanstalt fur Luft und Raumfahrt, Institut fur 
Antnebstechnik, Cologne, West Germany) Deutsche Gesellschaft fur 
Luft- und Raumfahrt. Symposium uber Forschung und Fntwicklung 
auf dem Gebiet der Stromungsmechanik und Aerodynamik in der 
Bundesrepubhk Deutschland, Bonn, West Germany, Nov 29 Dec 1, 
1978. Paper 78-226 25 p 10 refs In German 

The current status of research and development with respect to 
fluid flow engines is examined Development objectives for most of 
the various types of fluid flow engines are related to an improvement 
of the efficiency, the enhancement of the thrust-weight ratio in the 
case of aircraft engines, the improvement of operational characteris- 
tics, and a reduction of noise The first phase in the history of fluid 
flow engines was mainly characterized by experimentation The 
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A79-20485 


availability of electronic computers provides nowadays possibilities 
for planned, systematic improvements However, a complete theoret 
ical solution of the flow field of a fluid flow engine is not yet 
possible Investigations must, therefore, be based on simplified 
models The status of research at universities and research institutes 
in West Germany is considered, giving attention to basic research 
activities involving simplified flow models and also to investigations 
which are concerned with complete fluid flow engines G R 

A79-20485 ff The importance of experimenting in aero- 

dynamics and fluid mechanics (Bedeutung des Experiments fur 
Aerodynamik und Stromungsmechanik) B Ewald (Vereinigte 
Flugtechnische Werke-Fokker GmbH, Bremen, West Germany} 
Deutsche Gesellschaft fur Luft- und Raumfahrt, Symposium uber 
Forschung und Entwickfung auf dem Gebiet der Stromungsmechanik 
und Aerodynamik m der Bundesrepublik Deutschland, Bonn, West 
Germany, Nov 29-Dec 1, 1978, Paper 78-229 19 p 7 refs In 
German 

By means of a historical review of the development of fluid 
mechanics it is shown that the role of experiments in fluid mechanics 
has undergone continual transition Experimental data have contrib- 
uted to progress in theory, and this progress has in turn made certain 
aspects of experimental work superfluous At the same time, this 
progress also raised new questions which had to be solved experi- 
mentally The development of the large computer enabled at least a 
partial solution of the fluid dynamics equations This revolution in 
computer capabilities tended to reduce the importance of experi- 
ment in the design phase, but verification of results is possible only 
through experimentation Technological improvements in experi- 
mental techniques and integrated computer control of experiments 
are necessary in the future P T H 

A79-20491 if Composite components under impact load and 

effects of defects on the loading capacity (Composite-Bauteile unter 
Schlagbelastung und Auswirkung von Defekten auf die Belastbar- 
keit) D Wurzel and R Aoki (Deutsche Forschungs- und Versuchsan- 
stalt fur Luft- und Raumfahrt, Institut fur Bauweisen- und Konstruk- 
tionsforschung, Stuttgart, West Germany) Deutsche Gesellschaft fur 
Luft- und Raumfahrt, Symposium uber Ermudungsfestigkeit von 
Flugzeugen und modernen Bauweisen, Darmstadt, West Germany, 
Sept 22, 1978, Paper 78-190 48 p In German 

The reported investigations were conducted in connection with 
the development of a horizontal tail surface made of carbon-fiber 
reinforced plastic for the Alpha Jet The possibility was studied to 
obtain a leading edge design which would be lighter, but not more 
expensive, than the metal version An important consideration was 
that the leading edge must have sufficient resistance against collisions 
with stones or hail This resistance must be combined with a high 
degree of stiffness A survey is provided of development work which 
was conducted to improve the energy-reception properties of the 
material with the aid of a suitable laminate design The design of 
components made of fiber-remforced material is usually based on the 
properties of undamaged laminates However, it can hardly be 
avoided that structural components have certain defects The effects 
of such defects on the component characteristics was, therefore, also 
studied G R 

A79-20494 ff An analysis of the new construction regula- 

tions for military and civil aircraft construction with respect to the 
demonstration of serviceability (Erne Analyse der neuen Bauvor- 
schriften fur den militarischen und zivilen Flugzeugbau im Hinblick 
auf den Nachweis der Betriebsfestigkeit) H Huth and D Schutz 
(Fraunhofer-Gesellschaft zur Forderung der angewandten Forschung, 
Laboratorium fur Betriebsfestigkeit, Darmstadt, West Germany) 
Deutsche Gesellschaft fur Luft- und Raumfahrt. Symposium uber 
Ermudungsfestigkeit von Flugzeugen und modernen Bauweisen, 
Darmstadt, West Germany, Sept 22, 1978, Paper 78-193 19 p In 
German 

The requirements for the computational and experimental 
demonstration of serviceability contained m the MIL specifications 
and FAR recommendations are discussed, giving particular attention 
to damage tolerance demands A description is presented of obvious 
shortcomings and dangers related to an aircraft structure which has 


been designed exclusively according to fracture-mechanics constdera 
ons Practical examples are also used to illustrate that only a good 
mixture of the customary design concepts of fail safe/safe-life with 
requirements related to damage tolerance will lead to economical and 
safe aircraft structures G R 

A79-20495 ff Analytical life estimation for helicopter com- 

ponents (Analytische Lebensdauerabschatzung von Hubschrauber- 
bauteilen) M von Tapavicza and F Och (Messerschmitt Bolkow 
Blohm GmbH, Ottobrunn, West Germany) Deutsche Gesellschaft fur 
Luft- und Raumfahrt, Symposium uber Ermudungsfestigkeit von 
Flugzeugen und modernen Bauweisen, Darmstadt, West Germany, 
Sept 22, 1978, Paper 78-195 16 p 8 refs In German 

An analytical formulation of the fatigue properties of a 
component and an expression of stress conditions provided by 
statistical methods are employed to obtain with the aid of a formula 
an estimate of the operational life of a component The considered 
approach is based on the utilization of a damage accumulation 
hypothesis The advantage of such a method is related to the 
possibility to investigate by means of a simple procedure the effect 
of the individual parameters involved, giving attention, in particular, 
to the mission profile of a helicopter and the employed materials 
The obtained formula for the determination of the operational life 
can be used in all phases of component development G R 

A79-20496 Wind-tunnel impellers in fiber composite 

design for the Swiss Aircraft Works in Emmen, Switzerland 
(Windkanalflugel in Faserverbund-Bauweise fur die Eidgen, Flug- 
zeugwerke Emmen/Schweiz) H Bansemir (Messerschmitt-Bolkow- 
Blohm GmbH, Ottobrunn, West Germany) Deutsche Gesellschaft fur 
Luft- und Raumfahrt, Symposium uber Ermudungsfestigkeit von 
Flugzeugen und modernen Bauweisen, Darmstadt, West Germany, 
Sept 22, 1978 Paper 78 196 22 p In German 

The blower of the wind tunnel of the considered Swiss 
aerospace company contains two impellers revolving in opposite 
directions The considered problem involved the design of wind- 
tunnel impellers with an operational life of 30 years Preliminary 
investigations showed that a fiber-composite design is particularly 
suited for the solution of the problem Carbon-fiber unidirectional 
laminates were employed to receive the longitudinal and flexural 
stresses Glass-fiber layers with a fiber inclination of 45 deg in the 
external layer were used with respect to torsional and transversal 
stresses Attention is given to design criteria and manufacturing 
procedures, the characteristic parameters of the material, static 
computations, a calculation of the natural frequencies with the aid of 
the matrix transfer method, and experimental testing procedures 

G R 

A79-20498 ff Estimation of the useful life of the lower 

chord of the girder of the PC 7 Turbo-Trainer' (Lebensdauer - 
Abschaetzung des Holm - Untergurtes PC-7 Turbo-Trainer') K 
Bergius and R Meier (Pilatus-Flugzeugwerke AG, Stans, Switzer- 
land) Deutsche Gesellschaft fur Luft- und Raumfahrt, Symposium 
uber Ermudungsfestigkeit von Flugzeugen und modernen Bauweisen, 
Darmstadt, West Germany, Sept 22, 1978, Paper 78-198 38 p 11 
refs In German 

The example of the PC-7 Turbo-Trainer' is used to describe an 
approach for estimating the useful life of a wing with the aid of a 
standard load spectrum for fighter aircraft It is shown that the 
considered load spectrum and that of a training aircraft are relatively 
similar It is, therefore, possible to use experimental data obtained in 
the prescribed fatigue tests for the life prediction procedure The 
results of the experiments are compared with data reported in 
literature The 'Relative Miner Rule' is used to obtain on the basis of 
the estimated PC-7 load spectrum a prediction for the useful life of 
the PC-7 wing G R 

A79-20548 ff System considerations for airborne, high 

power supercorxlucting generators H L Southall and C E Oberly 
(USAF, Aero Propulsion Laboratory, Wright Patterson AFB, Ohio) 
(Applied Superconductivity Conference, Pittsburgh, Pa . Sept 25-28, 
1978) IEEE Transactions on Magnetics, vol MAG-15, Jan 1979, p 
711 714 lOrefs 
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The desjgn of rotating superconducting field windings in high 
power generators is greatly influenced by system considerations 
Experience with two superconducting generators designed to pro- 
duce 5 and 20 Megawatts has resulted in a number of design restric- 
tions The design restrictions imposed by system considerations have 
not prevented low weight and high voltage power generation capabil- 
ity The application of multifilament Nb3Sn has permitted a large 
thermal margin to be designed into the rotating field winding This 
margin permits the field winding to remain superconducting under 
severe system operational requirements System considerations in- 
clude fast rotational startup, fast ramped magnetic fields, load 
induced transient fields and airborne cryogen logistics Preliminary 
selection of a multifilament Nb3Sn cable has resulted from these 
considerations The cable will carry 864 amperes at 8 5K and 6 8 
Tesla (Author! 

A79-20559 Aerospace and military - Progress in space 

structure research, aircraft landing systems, integrated optics, and 
digital communications J F Mason IEEE Spectrum, vol 16, Jan 
1979, p 71 75 

Progress in 1978 in aircraft landing systems, space structure 
research, military optical transmission and detection technology, and 
military digital communication systems are surveyed Advantages of 
the MLS (microwave landing system), which will replace the ILS in 
the next decade are discussed together with data from Pioneer, 
Viking and Voyager spacecrafts which have radar-mapped the planets 
Venus, Mars and Jupiter, respectively The use of the Space Shuttle 
to erect space structures, including satellite solar-energy collectors, is 
analyzed, noting costs and size details Attention is directed to design 
and advantages of fiber-optic links and of integrated optical circuits, 
techniques for developing a video-compression module, structure and 
advantages of a multifunaional radar (being tested by the Air Force) 
and of the AN/TTC 39 circuit and message system A A 

A79-20566 jf To the problem of starting and airfoil-shape 

optimization of the supersonic compressor cascade K Celikovsky 
(Vyzkumny a Zkusebni Letecky Ustav, Prague, Czechoslovakia) and 
P Safarik (Ceskoslovenska Akademie Ved, Ustav Termomechaniky, 
Prague, Czechoslovakia) Acta Technica CSAV, vol 23, no 6, 1978, 
p 732-754 18 refs 

A theoretical investigation of the flow field in supersonic 
compressor cascades of the external compression and the multi 
circular arc type was earned out by using one and two dimensional 
analyses An analysis of cascade start-up has shown that both 
cascades operate at high Mach number according to the 'unique 
incidence' concept and in the transonic region approximately 
according to the shock deflection model of Fabri These results were 
confirmed by wind tunnel tests The problem of the optimization of 
the supersonic cascade airfoil shape was formulated The velocity 
distribution on the suction side under conditions of minimum 
entropy rise in the passage shock is given It is characterized by a 
sudden expansion to the velocity value close to that corresponding to 
the inflection point on the shock wave, followed by a smooth 
compression The compression region is shifted nearer to the trailing 
edge of the airfoil, which seems to affect adversely the start-up 
behavior of the cascade passages P T H 

A79-20661 if Experimental verification of annular wing 

theory (EEsperimentalna provera teorije prstenastog krila) S Pivko 
Srpska Akademija Nauka i Umetnosti, Glas, Odelienje Tekhnichkikh 
Nauka, no 12, 1978, p 5-12 In Serbo-Croatian 

An approximate theory of annular wings is outlined and some 
results of its experimental verification are presented It is assumed, 
for small angle of attack, that the local velocity is determined by the 
influence of the section thickness, the camber of the section mean 
line, and the angle of attack By the method of singularities, the 
influence of section thickness is approximated by a system of source 
and sink rings The influence of the section camber is approximated 
by a distribution of bound vortex rings on a cylinder The influence 
of incidence is approximated by a bound vortex ring of variable 
strength and by a system of trailing vortices Pressure distributions 


along tne outer and inner surfaces of the top’section bfa NACA 
64210 airfoil were calculated for zero incidence and 1-deg incidence, 
and the results are compared with experimental results P T H 

A79-20665 ff Optoelectronic devices for flight vehicle con- 

trol systems (Optiko-elektronnye pribory sistem upravleniia 
ietaternymi apparatami) L P Lazarev and V L Lazarev Moscow, 
Izdatel'stvo Mashinostroenie, 1978 175 p 23 refs In Russian 

The principles of operation and design of optoelectronic flight 
vehicle control systems are set forth The design problem is treated as 
a problem in the design of large systems from the standpoint of 
systems engineering Systems considered include scanning thermal 
direction finders, thermal autonavigation heads, and optical devices 
used by the operator in flight during landing and m training Methods 
of increasing the effectiveness of the development process of 
electrooptic equipment based on rational organization of the 
development steps and use of computer modeling are studied P T H 


A79-206/1 a Engineering studies of aircraft hydraulic drives 

(Inzhenernye issledovaniia gidroprivodov letatel'nykh apparatov) D 
N Popov, S A Ermakov, I N Loboda, V M Fomichev, and I S 
Shumilov Moscow, Izdatel'stvo Mashinostroenie, 1978 144 p 38 
refs In Russian 

Basic engineering methods are developed for the design of 
electrohydraulic servo systems for aircraft control Particular consi- 
deration IS given to the resonant frequencies and vibration damping 
of hydraulic drives, the design and operation of electrohydraulic 
power amplifiers, the dynamic characteristics of electrohydraulic 
drives and methods for their correction, and techniques for the 
computer analysis and simulation of such systems B J 

A79-2067i(! a Auxiliary gas turbine engines for aircraft 

(Aviatsionnye gazoturbinnye vspomogatel'nye silovye ustanovki) A 
M Poliakov, lu I Shal'man, V I Krtchakin, E P Fedorov, A A 
Luzhin, and V S Petrovskii Moscow, Izdatel'stvo Mashinostroenie, 
1978 200 p 8 refs In Russian 

The work treats the basic theory of auxiliary gas turbine engines 
and considers problems of design, control, and operation of such 
engines Particular consideration is given to basic operating charac- 
teristics. integration of auxiliary engine operation with the rest of the 
aircraft system (i e , the mam engine, the power supplies, and the air 
conditioning system), startup conditions, and thermal analysis B J 


A79-20760 fi The effect of the aerodynamic resistance of 

the feeder line on the operation of safety valves (Der Einfluss des 
Stromungswiderstandes der Zufuhrungsleitung auf die Arbeitsweise 
von Sicherheitsventilen) H Zeller und B Follmer Rheinisch- 
VUestfalische Technische Hochschule, Aerodynamisches Institut, Ab- 
handlungen, no 23, 1978, p 18-23 12 refs In German 

It IS pointed out that the feeder lines of safety valves might, in 
connection with their aerodynamic resistance and the unsteady flow 
processes occurring in them, have a detrimental effect on the safe 
operation of the valve An investigation is, therefore, conducted to 
determine the effect of the resistance of feeder lines on the operation 
of safety valves The resistance to flow provided by straight pipes and 
pipe bends is examined, and attention is given to the pressure loss in 
the feeder line, the reduction of the flow rate, and the effect of the 
pressure loss on the safety function of the valve G R 

A79-20761 if The low-density channel of the Aerodynamic 
Institute (Der low-density-Kanal des Aerodynamischen Instituts) D 
Jorgens. Rheinisch-Westfalische Technische Hochschule, Aerody- 
namisches Institut, Abhandlungen, no 23, 1978, p 33-37 14 refs In 
German 

The considered testing stand, which was established during the 
1960s, IS mainly used for the study of flows in the transition region 
between continuum and free molecular flow This region is not easily 
accessible to theoretical and experimental studies In this installation 
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mass flow was studied as a function of pressure ratio and Reynolds 
number Other investigations are related to the density distribution 
on the axis in free jets, the wall pressure characteristics, and the 
density and temperature profile in conic nozzle flow The density 
and temperature are measured by means of a contactless approach 
based on the electron beam fluorescence procedure The measure* 
ment process is based on the analysis of the emission spectrum of the 
flowing gases GR 

A79-20773 The potential of liquid hydrogen as a military 

aircraft fuel W T Mikolowsky (Rand Corp , Washington, D C ) and 
L W Noggle (USAF, Wright Patterson AFB, Ohio) International 
Journal of Hydrogen Energy, vol 3, Dec 1 1, 1978, p 449 460 15 
refs 

The paper is concerned with the possible use of liquid hydrogen 
as a fuel for very large aircraft (with maximum gross weights in 
excess of one million pounds) Lifecycle costs and life-cycle energy 
consumption for both synthetic jet-fuel and liquid hydrogen-fueled 
aircraft are compared, and it is found for these coal derived fuels that 
synthetic jet fuel is more attractive than liquid hydrogen as a military 
aircraft fuel Strategic airlift mission and station keeping missions are 
considered M L 

A79-20774 Some environmental and safety aspects of 

using hydrogen as a fuel G 0 Brewer (Lockheed California Co, 
Burbank. Calif ) (Commission of the European Communities, 
EURATOM Course, Ispra, Italy, May 9-1 3, 1977} International 
Journal of Hydrogen Energy, vo) 3, Dec 11, 1978, p 461 474 7 
refs 

The use of hydrogen as a fuel for road vehicles and for aircraft is 
discussed from the viewpoint of environmental and safety considera- 
tions The current pattern of hydrogen use in industrial processes is 
described, and the use of hydrogen for energy transmission and for 
household appliances is considered The problem of air pollution 
from aircraft is examined M L 

A79-20790 In-flight refuelling and the world of the 

eighties /Second Sir Alan Cobham Memorial Lecture/ J E 
McCormick (Boeing Co , Seattle, Wash ) Aeronautical Journal, vol 
82, Aug 1978, P 327 333 

Following a brief historical review of m-flight refuelling in the 
United States since 1921, the paper discusses the US tanker 
requirements m the context of the 1980s, operational techniques to 
enhance the contribution of tankers to long-range cargo delivery 
systems, new tanker aircraft, new refuelling equipment, and the 
capability attainable with these systems The differences between 
continuous fleet refuelling operations and the single sorties typical in 
bomber refuelling missions are illustrated The key elements of a 
novel refuelling system are a precision sensor system and a computer 
on the tanker that controls the system and processes the sensor- 
generated data in real time A system to drive the director lights and 
strobe lights in manual refuelling operations can be incorporated in 
existing or future aircraft to provide safer, more rapid hookups and 
reduced training requirements S D 

A79-20791 The development and use of simulators for 

helicopter flight training in the Royal Navy G J P Wingate (Royal 
Navy, London, England) (Royal Aeronautical Society, Symposium 
on Extending the Scope of Flight Simulation, London, England, Apr 
19, 1978 ) Aeronautical Journal, Mo\ 82, Aug 1978, p 334-341 

The paper discusses the evolution of the helicopter within naval 
aviation as well as the development of the helicopter simulator along 
with Its actual aircraft counterpart The uses to which the Royal 
Navy puts its simulators are detailed, with special emphasis on the 
most used simulator, the Sea King Flight and Mission Simulator The 
expanding use of helicopters is examined, with a look at the Royal 
Navy's present day ai/craft, the Lynx, and its simulator The assured 
future for flight simulation within the Fleet Air Arm is emphasized 

SD 


A79-20792 Computer generated images for aircraft use D 

C Evans (Evans and Sutherland Computer Corp , Salt Lake City, 
Utah) (Royal Aeronautical Society, Symposium on Extending the 
Scope of Flight Simulation, London, England, Apr 19, 1978) 
Aeronautical Journal, \!o\ 82, Aug 1978, p 342-345 

The paper demonstrates how the use of computers to produce 
visual images to facilitate man machine interaction has developed 
greatly over the past decade and has proven to be useful for pilot 
training and other applications The interaction proceeds as follows 
the computer produces a visual image, the operator sees the image, 
the operator generates a response which he sends to the computer, 
and the computer in turn causes some change in the visual irrtage 
Through the use of computer graphics technology the pilot training 
system produces a sequence of images which give the pilot the 
impression of seeing a continually variable out-the-window scene as 
he would if flying the real aircraft The scene can include fog, clouds, 
landing lights and other visual effects which may be important in 
pilot training The television technology permits full color and 
sufficient brightness for daylight simulation Future technology will 
aim at improving image resolution, image quality, level of detail, 
scene richness, angle of view, texture, illumination, shadows and 
cost-effectiveness S D 

A79-20793 Pitot- tubes at 90 and 180 degrees of yaw 0 

0 Mojola (Ife, University, Ife, Nigeria) Aeronautical Journal, vol 
82, Aug 1978, p 355-357 6 refs 

Exploratory measurements are presented for Pitot-tube (pres- 
sure sensor) response in a uniform stream at two particular yaw 
angles, viz 90 and 180 deg While the 90-deg angle is chosen largely 
out of pure curiosity, the choice of 180-deg yaw is motivated by 
questions raised in an earlier study (1973) on pressure-probe 
interference in a vortex flow The effects of shear on the pitot-tube 
response is briefly discussed From the full yaw calibrations at 
Reynolds numbers of 549 and 1200, it is deduced that the local 
static pressure is recorded by the Pitot tube when the angle of yaw is 
about 60 deg, and that the probe reading is lowest when the angle of 
yaw IS 90 deg The pressure coefficient is determined for 90- and 
180-deg angles of yaw, in terms of the Reynolds number and the 
ratio of inside to outside diameters of the Pitot tube The effects of 
shear on the Pitot tube are such as to increase the probe readings at 
90-deg yaw but to depress them at ISOdeg yaw, as compared with 
the corresponding results in uniform flow S D 

A79-20798 K Fluid dynamics of diffuser-augmented wind 

turbines B L Gilbert, R A Oman, and K M Foreman (Grumman 
Fluid Dynamics Laboratory, Bethpage, N Y ) Journal of Energy, vol 
2, Nov Dec 1978, p 368 374 6 refs Contract No E(1 1-1) 2616 
The diffuser-augmented wind turbine (DAWT) is one of the 
advanced concepts being investigated to improve the economics of 
wind energy conversion systems (WECS) Application of modern 
boundary layer control techniques has reduced the surface area 
requirements of an efficient diffuser by an order of magnitude Many 
parameters that affect the performance of the diffuser system have 
been examined in small-scale wind tunnel tests with a family of 
compact diffusers, using screens and centerbodies to simulate the 
presence of turbine Flowfield surveys, overall performance, the 
effect of ground proximity, and the prospects for futher improve- 
ment are described The baseline configuration is a conical, 60 deg 
included angle diffuser with an area ratio of 2 78 controlled by two 
tangential injection slots This first-generation DAWT can provide 
about twice the power of a conventional WECS with the same 
turbine diameter and wind Economic estimates show that this 
DAWT can be as much as 50% cheaper than conventional WECS for 
the same rated power (Author) 


A79-20800 ff An inverse problem of vertical-axis wind tur- 

bines J V Healy (Belfast, Queen's University, Belfast, Northern 
Ireland) Journal of Energy, vol 2, Nov Dec 1978, p 382 384 5 
refs 
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The problem of choosing the most desirable lift and drag forces 
for a vertical-axis wind turbine is examined The solution is obtained 
simply by specifying A = 1/3 and C(p) = 16/27 (where A is the 
inflow factor and C(p) is the maximum theoretical power coeffi- 
cient), and solving for the lift and drag coefficients and the 
corresponding value of the angle of attack It is found that even if it 
were possible to vary the angle of attack with angular position 
around the blade path, it would still be impossible to extract all the 
available energy With the angle between the chord line and the radial 
line fixed, this reduces the possibilities even further 6 J 


A79-20807 * Extensive cost reduction studies Composite 

empennage component • L-1011 commercial airliner J Van Hamers 
veld (Lockheed-California Co , Burbank, Calif ) In Selective applica- 
tion of materials for products and energy, Proceedings of the 
Twenty-third National Symposium and Exhibition, Anaheim, Calif , 
May 2-4, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineering, 1978, p 94-112 
Contract No NASl-14000 

A senes of cover skin laminate studies was conducted The 
baseline laminate design is composed of 34 plies with doublers 
interwoven This is costly to produce, since the broad goods tape 
dispersing machine must stop frequently while the doubler plies are 
inserted by hand during the layup sequence The use of graphite 
cloth was investigated for the cover skin Attention is also given to 
low resin content prepreg, the selection of optimum tape width, an 
increase in gap/overlap tolerances, the use of large reusable vacuum 
bags with mechanical edge seals for production, an integrated lami- 
nating center machine, automated hat stiffener processing, a secon- 
dary bond assembly process, and a single-stage cure process G R 

A79-20815 Phosphoric acid non-tank anodize /PANTA/ 

process for repair bonding M C Locke (Boeing Co , Seattle, Wash i 
and W M Scardmo (USAF, Materials Laboratory, Wnght-Patterson 
AFB, Ohio) In Selective application of materials for products and 
energy. Proceedings of the Twenty-third National Symposium and 
Exhibition, Anaheim, Calif, May 2-4, 1978 
Azusa, Calif, Society for the Advancement of Material and Process 
Engineering, 1978, p 218-242 USAF-supported research 

A test program was conducted to investigate and optimize the 
processing parameters of the phosphoric acid nontank anodize 
(PANTA) method of aluminum surface preparation for repair 
bonding. The effects of anodizing potential, temperature, time, and 
rinse delay were studied In addition, the effects of anodizing mode 
and anodizing over fasteners were evaluated Common errors that can 
occur in the application of PANTA were identified and corrective 
procedures developed Bond verification data from wedge crack 
extension tests, bond strength tests, and stress rupture tests as well as 
SEM oxide thickness data were developed This paper presents a 
summary of the more critical anodizing parameters of voltage 
potential, temperature, time, and rinse delay (Author) 


A79-20817 Nondestructive testing of adhesive bonded 

structure D Hagemaier and R Fassbender (Douglas Aircraft Co , 
Long Beach, Calif ) In Selective application of materials for 
products and energy. Proceedings of the Twenty third National 
Symposium and Exhibition, Anaheim, Calif, May 2-4, 1978 
Azusa, Calif , Society for the Advancement of 
Material and Process Engineering, 1978, p 253-299 13 refs 
USAF-sponsored research 

A description is presented of the present state-of-the-art 
nondestructive testing as it pertains to adhesive bonded joints A U S 
aerospace company is fabricating a primary adhesive bonded struc 
ture for one wide body fuselage The primary inspection instrument 
IS the Fokker bondtester which is used to periodically evaluate 
damaged tolerance specimens and to inspect the bond joints during 
fabrication and later for periodic checks during the full-scale 


structure tests If the bonded fuselage concept went into production, 
automated X-ray radiography would be used in case the adhesive 
were X ray opaque If the adhesive were not X ray opaque, 
through transmission ultrasonic C scan would be used The Fokker 
bondtester would be used for single bond joint lap-shear strength 
correlations to verify voids or porosity and to determine depth or 
bond line position of noted defects G R 

A79-20856 Smoke hazards from aircraft materials R G 

McKee and S B Martin (SRI International, Chemical Engineering 
Laboratory, Menlo Park, Calif ) In Selective application of materials 
for products and energy. Proceedings of the Twenty-third National 
Symposium and Exhibition, Anaheim, Calif, May 2-4, 1978 
Azusa, Calif , Society for the Advancement of 
Material and Process Engineering, 1978, p 913-924 

Smoke toxicity is not an intrinsic property of a material, rather 
It IS a fire-related extrinsic property The paper provides a rationale 
for the establishment of a bioassay protocol that does properly 
account for the 'fire-relatedness' of smoke toxicity The biological 
endfJoints for the test protocol must be pertinent to escape and 
rescue actions that may be taken in a fire, whose success or failure 
will often determine survival Concentration-time relationships are 
discussed, and methods of evaluating the dose-response relations are 
described This methodology affords a full range of data for a 
minimum expenditure of time and money The use of CO as an 
internal standard and the derivation of the toxic hazard index are 
emphasized Incapacitation studies on rats are described Example 
data are provided on polymeric materials that are or might be used m 
aircraft S D 


A79-20861 Aerospace usage versus commercial utilization 

of graphite fiber reinforced epoxy composites J D Allen and J W 
Heth (Fiberite Corp , Winona, Minn) In Selective applicat.on of 
materials for products and energy. Proceedings of the Twenty-third 
National Symposium and Exhibition, Anaheim, Calif, May 2-4, 
1978 Azusa, Calif, Society for the Advance- 

ment of Material and Process Engineering, 1978, p 980 992 

Characteristics and use of high-strength graphite/epoxy com 
posite combination are discussed The combination, approximately 
30-40% lighter in weight than aluminum and stiffer and stronger than 
metals, was originally used by the aerospace industry but its use is 
now spreading in other industries Comparative advantages of 
unidirectional prepreg tapes and woven fabric prepregs are con- 
sidered Fibers and scrim used in tape prepregs are described, and 
applications of several combinations are reported M L 

A79-20864 Relative behavior of graphite/epoxy and alu- 

minum in a lightning environment C D Skouby (McDonnell Air- 
craft Co., St Louis, Mo ) In Selective application of materials for 
products and energy. Proceedings of the Twenty-third National 
Symposium and Exhibition, Anaheim, Calif, May 2-4, 1978 

Azusa, Calif , Society for the Advancement of Material 
and Process Engineering, 1978, p 1013-1023 9 refs 

The macroscopic electrical response of aluminum and Graphite/ 
Epoxy (Gr/Ep) comjixjsite panels subject to a lightning environment 
was investigated to determine if metal and Gr/Ep would have dif- 
ferent probabilities of lightning strike attachment Results show that 
despite differences in electrical properties, metal and Gr/Ep do not 
exhibit any significant differences in lightning attach point character- 
istics (Author) 

A79-20865 Effects of lightning current waveform com- 

ponents on graphite/epoxy composite material E H Schulte (Mc- 
Donnell Aircraft Co , St Louis, Mo ) In Selective application of 
materials for products and energy. Proceedings of the Twenty-third 
National Symposium and Exhibition, Anaheim, Calif , May 2-4, 
1978 Azusa, Calif , Society for the Advance- 

ment of Material and Process Engineering, 1978, p 1024-1038 26 
refs 
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This paper deals principally with lightning current waveform 
related damage of unprotected multi-ply graphite/epoxy (Gr/Ep) 
composite materials The lightning test waveform was broken into 
component parts, which were applied individually and in various 
combinations to the test panels, to observe differences in damage 
resulting from the different test conditions Preliminary results indi- 
cate that testing of the material with the complete waveform may 
cause more damage than when the various waveform components 
were applied one at a time to one location In a related experiment, a 
9-ply unprotected Gr/Ep panel was punctured by the high peak 
current component of the lightning strike but not by the inter 
mediate and continuing currents In contrast, an aluminum panel will 
not be punctured by the high peak current but the continuinc 
current will cause burn through or rear surface melting (Author) 

A79-20866 Lightning conductive characteristics of graph 

ite composite structures J T Kung and M P Amason (Douglas 
Aircraft Co , Long Beach, Calif ) In Selective application ol 
materials for products and energy, Proceedings of the Twenty-thiro 
National Symposium and Exhibition, Anaheim, Calif, May 2 4. 
1978 Azusa, Calif, Society for the Advance 

ment of Material and Process Engineering, 1978, p 1039-1053 9 
refs 

The optimum lightning protection design approach for graphite 
composite aircraft structures is to fully utilize their electrical 
conductive properties Douglas Aircraft Company has conducted a 
senes of lightning tests to define various conductive properties of 
graphite composite panels and joints A Thermovision mapping 
technique was used to successfully record the lightning current flow 
pattern on graphite composite panels The conductive characteristics 
for different graphite fiber layups, panel dimensions, joint interface 
designs, and fastener effects are presented The conductive character 
istics for precipitation static charges and the antenna ground plane 
effects are also discussed (Author) 

A79-20868 Flexible polyimide fuel tank sealants R J 

Jones and H N Cassey (TRW Defense and Space Systems Group. 
Redondo Beach, Calif ) In Selective application of materials for 
products and energy. Proceedings of the Twenty third National 
Symposium and Exhibition. Anaheim, Calif, May 2 4, 1978 

Azusa, Calif , Society for the Advancement of Material 
and Process Engineering, 1978, p 1063-1077 17 refs Contracts No 
F33615-69-C-1541, No F33615-71-C 1397, No F33615-77-C-5134 

Requirements for elastomers or compliant polymers used as 
integral fuel tank sealant materials and as seals m high-performance 
military aircraft are examined, and a polyimide system with the 
appropriate properties is described The system contains methylene 
dianiline. 4,4'-diammostilbene, polyethyleneoxide diamine, and 
bis(4-(3,4-dicarboxyphenoxyl)phenyl) sulfone dianhydride Develop- 
ment, preparation, and applications of the polyimide sealant are 
discussed M L 


A79-20873 Advanced composite 727 elevator and 737 

stabilizer programs G Y Ohgi (Boeing Commercial Airplane Co, 
Renton, Wash ) In Selective application of materials for products 
and energy, Proceedings of the Twenty third National Symposium 
and Exhibition, Anaheim, Calif, May 2 4, 1978 
Azusa, Calif , Society for the Advancement of Material and Process 
Engineering, 1978, p 1131-1149 

Possibilities regarding the use of graphite/epoxy composite 
structure in commercial aircraft were investigated The 727 elevator 
and 737 stabilizer are primarily stiffness designed components to 
satisfy certain control system and flutter requirements The graphite/ 
epoxy components designed to match the stiffness of such com- 
ponents, in general, have strains that are low enough that the chances 
of encountering strength related problems are minimal Manufac- 
turing feasibility has been verified by the fabrication of a number of 
components Structural integrity has been demonstrated by develop- 
ment tests G R 


A79-20874 Composite structure applications for commer- 

cial aircraft D G Smillie (Douglas Aircraft Co , Long Beach, Calif ) 
In Selective application of materials for products and energy. 
Proceedings of the Twenty third National Symposium and Exhibi- 
tion, Anaheim, Calif, May 2-4, 1978 Azusa, 

Calif, Society for the Advancement of Material and Process 
Engineering, 1978, p 1150-1168 

A description is presented of the technical highlights of three 
segments of the NASA Aircraft Energy Efficiency (ACEE) com- 
posites program The key program decisions are defined with the 
rationale for their selection A primary objective of the ACEE 
program is to accelerate the use of advanced composite structures by 
developing technology and processes for early progressive introduc 
tion of composite structures into production commercial transport 
aircraft Key steps in accomplishing this objective include the 
development of low cost design and manufacturing approaches which 
will produce a cost competitive structure A variety of advanced 
composite structural comoonen<-«i are to be initiated into commercial 
airline service Attention is given to a composite rudder, a composite 
vertical stabilizer, and the utilization of advanced composites in 
commercial aircraft wing structures G R 

A79-20875 Lightning protection techniques for graphite/ 

epoxy aircraft structures C L Hendricks, S D Schneider (Boeing 
Commercial Airplane Co . Seattle, Wash ), and G Shumaker (USAF, 
Flight Dynamics Laboratory, Dayton, Ohio) In Selective applica- 
tion of materials for products and energy, Proceedings of the 
Twenty-third National Symposium and Exhibition, Anaheim, Calif , 
May 2-4, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineering, 1978, p 
1169-1180 

A number of lightning protection systems were investigated, 
taking into account manufacturing considerations, environmental 
exposure, fatigue, protection systems repair considerations, and a 
proof test on a full-scale wing box section The three systems which 
provided the best lightning protection are based on the use of 
aluminum flame spray, the employment of aluminum flame spray 
strips, and the utilization of an aluminum wire screen The tests 
indicated that lightning damage is greatest for bonded joints, and 
least for bolted joints Environmental exposure did not affect the 
protection, and fatigue did not affect it either Small specimen 
testing data can be successfully extrapolated to full scale hardware 

G R 

A79-20876 An advanced composite helicopter main rotor 

hub F B Clark and M L White (Kaman Aerospace Corp , 
Bloomfield, Conn ) In Selective application of materials for 
products and energy. Proceedings of the Twenty third National 
Symposium and Exhibition, Anaheim, Calif, May 2-4, 1978 
Azusa, Calif , Society for the Advancement of 
Material and Process Engineering, 1978, p 1181-1189 6 refs 

A significantly different hub configuration solves the problem of 
producing a lightweight, easily manufactured composite hub The 
new configuration is called the composite plate hub because it 
consists essentially of three composite plates which are readily 
fabricated by conventional manufacturing technology The upper 
and lower plates are flat except for local reinforcements while the 
center, or pan, plate is essentially conical, blending to a horizontal 
flange at the center and horizontal lugs at the perimeter The new 
helicopter rotor hub configuration is well suited to the anisotropic 
properties of fiber reinforced composites The composite hub design 
weighs 24% less than the present titanium hub, and is projected to 
cost 52% less m production quantities G R 


A79-20879 Advanced composite fan frame for the Quiet 

Clean Short-Haul Experimental Engine /QCSEE/ C L Stotler 
{General Electric Co , Aircraft Engine Group, Evendale, Ohio) In 
Selective application of materials for products and energy. Proceed- 
ings of the Twenty-third National Symposium and Exhibition, 
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Anaheim, Calif , May 2-4, 1978 Azusa, Calif , 

Society for the Advancement of Material and Process Engineering, 
1978, p 1218-1229 7 refs 

The design, fabrication and testing of the graphite/epoxy fan 
frame of the Quiet Clean Short Haul Experimental Engine (QCSEE) 
are discussed Element testing to verify mechanical properties of the 
lay-up patterns employed in the frame was followed by subcom- 
ponent testing of all critical joint areas and by proof testing of the 
completed frame Two frames were built and both have been success- 
fully used in ground test engines (Author) 

A79-20880 * ^ Impact behavior of filament-wound graphite/ 
epoxy fan blades K J Bowles (NASA, Lewis Research Center, 
Cleveland. Ohio) Society for the Advancement of Material and 
Process Engineering, National Symposium and Exhibition, 23rd, 
Anaheim, Calif , May 2-4, 1978, Paper 18 p 

The fabrication and impact tests of graphite/epoxy filament 
wound fan blades are discussed Blades which were spin tested at tip 
speeds up to 305 m/sec retained their structural integrity Two 
blades were each impacted with a 454 g slice of a 908-g simulated 
bird at a tip speed of 263 deg and impact angles of 22 deg and 32 
deg The impact tests were recorded with high-speed movie film The 
blade which was impacted at 22 deg sustained some root delamina- 
tion but remained intact The 32 deg impact separated the blade 
from the root No local damage other than leading-edge debondtng 
was observed for either blade The results of a failure mode analysis 
are also discussed (Author) 


A79-20884 # Manufacture of ring rolled components for gas 

turbine engines W Hansen (General Electric Co , Lynn, Mass ) and 
N T Huuskonen (General Electric Co, Cincinnati, Ohio) Society 
for the Advancement of Material and Process Engineering, National 
Symposium and Exhibition, 23rd, Anaheim, Cahf , May 2-4, 1978, 
Paper 1 2 p 

The precision ring rolling process (patented in Dec 1976) is a 
new and cost effective alternative for manufacturing precision rings 
for gas turbine engines The paper describes this process, noting 
several characteristics and capabilities as for example, that the con- 
tour can be maintained within 002 of an inch, the rings are ex- 
panded to a diametrical tolerance of + or - 010 inch and grain size is 
controlled by proper selection of annealing temperatures Figures 
showing cost benefits for several production shapes are presented, 
indicating that the major cost savings are related to material utiliza- 
tion Some specific nickel base alloys for which the process is used 
are mentioned A A 


A79-208^ Trislander fatigue test progress R J Stowe* 

(Britten-Norman /Bembridge/, Ltd , Bembridge Airport, Isle of 
Wight, England) Aerospace (UK), vol 5, Nov 1978, p 22-24 

Fatigue testing of the Trislander aircraft is reviewed, particularly 
data on the structural design of the wings and fuselage Fatigue tests 
on the wing inter-spar box are discussed, noting that no cracks were 
found after any of the three simulated flight phases (133,300, 
165,000, 161,000 flights) of the test specimen, and such tests will 
continue until cracks are initiated to explore then the propagation 
rate of the cracks until failure occurs The investigations to date have 
shown that the Trislander structure has a good fatigue performance 
and a remarkable capacity for withstanding major accidents, though 
the records obtained from fatigue meters installed in the aircraft give 
a less optimistic picture of the Trislander's potential fatigue life than 
the generalized data A A 

A79-20886 Airborne Early Warning Nimrod /Chadwick 

Memorial Lecture/ T A House (British Aerospace, Manchester, 
England) and A C Leacy (Marconi Avionics, Ltd . Borehamwood, 
Herts . England) Aerospace (UK), vol 6, Jan 1979, p 21-26 

The Nimrod (AEW) aircraft and its complex mission systems are 
described, and a brief review of the development and role of the 


Airborne Early Warning (AEW) process is presented Attention is 
given to the structure of Mission System Avionics, consisting of three 
groups of devices (a) sensors, radar, IFF Interrogator, and ESM 
passive listening equipment, (b) the communication system, and (c) 
the data handling system, including the central processor and dis- 
plays and the mission software Also mentioned are some of the 
improvements on the configuration of the aircraft itself such as the 
sawmg-off of the rear fuselage and its replacement with a new 
structure to ensure that the radome remains clear of the ground, and 
the accommodation of the ESM aerials m pods fitted to the wing tips 
to provide for an uninterrupted field of view A A 

A79-21192 jj ONERA wind tunnels (Souffleries de 
TONER A) J Morisset Air et Cosmos, vol 16, Jan 20, 1979, p 
18-21 In French 

The new pressurized subsonic wind tunnel at Fauga is described 
with attention given to calibration, testing of a Mirage 2000 model, 
and a comparison with the RAE pressurized wind tunnel This is 
followed by an examination of the CERT transonic induction wind 
tunnel Finally, consideration is given to a data acquisition and 
processing system developed for the Fauga wind tunnel B J 

A79 21222* H Ion chromatographic determination of sulfur 
in fuels C S Mizisin, D E Kuivinen, and D A Otterson (NASA, 
Lewis Research Center, Cleveland, Ohio) U S Environmental Protec- 
tion Agency, National Symposium on Ion Chromatographic Analysis 
of Environmental Pollutants and Other Analogous Compounds, 2nd, 
Research Triangle Park, NC, Oct 11-13, 1978, Paper 15 p 9 refs 


A79-21278 ff Projected aircraft systems development W T 

Hamilton (Boeing Commercial Airplane Co , Renton, Wash ) Ameri- 
can Astronautical Society, Anniversary Conference, 25th, Houston, 
Tex , Oct 30-Nov 2, 1978, Paper 78- 194 lip 

Aircraft of the 21st century will resemble today's aircraft in that 
they will rely on wings to provide a high hft-to-drag ratio in cruising 
flight, thereby minimizing the thrust and fuel requirements How- 
ever, in other respects there will be major differences as a result of 
advances in all of the contributing technologies which will permit 
dramatic improvements in efficiency, speed, and configurations Sub- 
sonic transports wilt continue to provide an increasing proportion of 
the world's transport requirements and they will need improved 
turbofan and turboprop propulsion systems with improved com- 
ponents efficiencies, lower maintenance, lower noise, and compatibil- 
ity with new fuels Efficient supersonic transports will come on by 
the next century for people transport and military actions They will 
need high temperature components, variable-cycle engines, high 
speed combustion, and compatibility with new fuels Specialized 
hypersonic aircraft and their engines are seen as the greatest chal- 
lenge to the structural design engineers G R 


A79-21295 * § NASA thermal barrier coatings - Summary and 
update F S Stepka (NASA, Lewis Research Center, Turbine 
Cooling Section, Cleveland. Ohio) US Navy and US Air Force, 
Workshop on Cooling Problems in Aircraft Gas Turbines, Monterey, 
Cahf , Sept 27,28, 1978, Paper 22 p 25 refs Project SQUID 

The work conducted at the NASA Lewis Research Center to 
evolve and evaluate a thermal-barrier coating system will be 
discussed A durable, two-layer, plasma-sprayed coating consisting of 
a ceramic layer over a metallic layer was developed that has the 
potential of insulating hot engine parts and thereby reducing metal 
temperatures and coolant flow requirements and/or permitting use of 
less costly and complex cooling configurations and materials The 
paper summarizes the results of analytical and experimental investi- 
gations of the coatings on flat metal specimens, turbine vanes and 
blades, and combustor liners Discussed are results of investigations 
to determine coating adherence and durability, coating thermal, 
strength and fatigue properties, and chemical reactions of the coating 
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with oxides and sulfates Also presented are the effect of the coating 
on aerodynamic performance of a turbine vane, measured vane and 
combustor liner temperatures with and without the coating, and 
predicted turbine metal temperatures and coolant flow reductions 
potentially possible with the coating Included also are summaries of 
some current research related to the coating and potential applica 
tions for the coating (Author) 

A79-21296 * § The NASA high pressure facility and turbine 
test rig F S Stepka (NASA, Lewis Research Center, Turbine 
Cooling Section, Cleveland, Ohio) US Navy and US Air Force, 
Workshop on Cooling Problems m Aircraft Gas Turbines, Monterey, 
Cahf , Sept 27,28, 1978, Paper 16 p Project SQUID 

NASA Lewis Research Center is presently constructing a test 
facility for developing turbine-cooling and combustor technology for 
future-generation a.rcraft gas-turbine engines Prototype engine 
hardware will be investigated in this facility at gas-stream conditions 
up to 2480 K average turbine inlet temperature and 4 14 million 
N/sq m turbine inlet pressure The facility will have the unique 
features of fully automated control and data acquisition through the 
use of an integrated system of minicomputers and programmable 
controllers, which will result in more effective use of operating time 
and operators and will provide a built-in self protection safety 
system The facility, turbine rig, and turbine-cooling test program are 
described (Author) 

A79-21347 * Hydrogen enrichment for low-emission jet 

combustion R M Clayton (California Institute of Technology, Jet 
Propulsion Laboratory, Pasadena, Calif ) In Evaporation 
combustion of fuels Washington, D C , American Chemical Society 
(Advances in Chemistry Series, No 166), 1978, p 267-286 19 refs 
Contract No NAS7 100 

Simultaneous gaseous pollutant emission indexes (g pollutani/kg 
fuel) for a research combustor with inlet air at 120,900 N/sq m (1 1 9 
atm) pressure and 727 K (849 F) temperature are as low as 1 0 for 
NOx and CO and 0 5 for unburned HC Emissions data are presented 
for hydrogen/jet fuel (JP 5) mixes and for jet fuel only for premixed 
equivalence ratios from lean blowout to 0 65 (Vlinimized emissions 
were achieved at an equivalence ratio of 0 38 using 10-12 mass 
percent hydrogen in the total fuel to depress the lean blowout limit 
They were not achievable with jet fuel alone because of the onset of 
lean blowout at an equivalence ratio too high to reduce the NOx 
emission sufficiently (Author) 

A79-21350 Strategic satellite communications come of 

age J H Gruetzmacher (USAF, Space and Missile Systems Organiza 
tion, Los Angeles Air Force Station, Calif ) Satellite Communica- 
tions, vo\ 3, Jan 1979, p 18 21 

The Afsatcom (Air Force Satellite Communications) system is 
described, discussing the smooth transition from Afsatcom I, with 
initial operational capability attained in Spring of 1979, to SSS 
(Strategic Satellite System) or Afsatcom II in the late 1980's The 
Afsatcom system is designed to direct the Single Integrated Opera- 
tions Plan (SlOP) forces, composed of U S Air Force bombers. 
ICBMs, ALCMs, and the U S Navy SLBMs, and will be used in 
theater strike operations, including an array of U S Army weapon 
systems and the U S Air Force GLCMs Afsatcom I consists of UHF 
Transponders on several DOD satellites, with global coverage on SDS 
and Fitsatcom system satellites provided by Afsatcom narrowband 
communication packages (twelve 5 kHz channels) SSS is projected 
to improve the satellite's resistance to jamming and physical attack, 
and provide end-to-end encryption for all communications links The 
smooth transition from Afsatcom I to SSS will be effected through 
the integration of a dual function command post terminal A A 

A79-21417 Determination of the wave drag of an airfoil in 

a transonic flow by shear interferometry V D Bokser, V B 
Dmitrieva, L B Nevskii, and la M Serebniskii (Tsentral'nyi 
Aerogidrodinamicheskii Institut, Moscow, USSR) (TsAGI, Uchenye 


Zapiski, vot 6, no 1, 1975, p 103 107 ) Fluid Mechanics Soviet 
Research, vo\ 6, Nov -Dec 1977, p 1-6 6 refs Translation 

The wave drag of an airfoil profile in viscous near sonic flow 
(free stream M of about 0 8 0 9) was measured interferometncally in 
a wind tunnel The combination of interferometry with the theory of 
wave drag and a weighting method allows for a quantitative 
evaluation of the relative contributions of wave and vortex drag to 
the increment of profile drag in cases of supercritical flow B J 

A79-21418 Effect of the entropy layer on the hypersonic 

flow around aerodynamic control surfaces V la Neiland and L A 
Sokolov (Tsentral'nyi Aerogidrodinamicheskii Institut, Moscow, 
USSR) (TsAGI, Uchenye Zapiski, vo! 6, no 1, 1975, p 89-92 ) 
Fluid Mechanics Soviet Research, vol 6, Nov Dec 1977, p 7 11 
Translation 

A simple method is presented for calculating pressure distribu- 
tion on an inclined control surface in the case when the presence of 
an entropy layer does not allow use of formulas that relate the value 
of pressure to inclination of the surface It is assumed that the 
Reynolds number, the temperature factor, the state of the boundary 
layer, etc , are such that the effects of viscosity and separation can be 
neglected It is shown that pressure drop (induced by deflection of 
the control surface) with growth of the entropy layer, 'spreads over' 
a certain length, which can lead to reversal of the separation B J 


A79-21420 The flow at the inlet and in the throat region 

of a plane supersonic air intake I S Simonov and S A Stefanov 
(Tsentral'nyi Aerogidrodinamicheskii Institut, Moscow, USSR) 
(TsAGI, Uchenye Zapiski, vol 6, no 1, 1975, p 38 47) Fluid 
Mechanics • Soviet Research, vol 6, Nov Dec 1977, p 82 91 
Translation 

In a study of flow in the inlet and throat regions of a planar 
supersonic air intake, data are obtained on shock wave patterns, 
discharge coefficients, the shape of the throttle characteristic and 
pressure distributions It is suggested that the ratio of static pressures 
in throat and in the inlet plane be used as the criterion of intake 
startup It IS shown that in the Mach number range less than about 
1 7 1 8 at the presurge point of the throttle characteristic, flow in 
the intake channel is subsonic At Mach numbers greater than 1 8, 
there are regions of supersonic flow even at the presurge point of the 
throttle characteristic B J 

A79-21421 Distribution of the intermittency factor along 

the transition region between laminar and turbulent boundary-layers 
V M Filippov (TsentraTnyi Aerogidrodinamicheskii Institut, Mos 
cow, USSR) (TsAGI, Uchenye Zapiski, voi 7, no 2, 1976, p 
52-57 ) Fluid Mechanics - Soviet Research, vol 6, Nov -Dec 1977, p 
109-114 10 refs Translation 

A79-21466 ff Aircraft dropwindsonde system J H Smalley 

(National Center for Atmospheric Research, Boulder, Colo ) Atmo- 
spheric Technology. Winter 1978-1979, p 24-28 6 refs 

The NCAR dropwindsonde system and some of its applications 
are described Design and recent design improvements are considered 
The system provides a hard copy of real-time computation of 
pressure, temperature, relative humidity, and zonal winds at one 
minute intervals Additionally, the results plus all raw data are 
formatted and stored on magnetic tape cassettes Use of drop- 
windsondes in GATE, Monex, and the Global Weather Experiment is 
discussed M L 


A79-21475 ft A low-frequency aeroelastic element method 

and Its application to the harmonic gust response analysis of a 
flexible airplane H U Mai (Helsinki University of Technology, 
Esbo, Finland) Acta Polytechnica Scandinavica, Mechanical Engi- 
neering Series, no 74, 1978, 46 p 35 refs Research sponsored by 
the Academy of Finland 
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An aeroelastic element method for calculating the harmonic gust 
response of a flexible airplane has been developed The unsteady 
aerodynamic influence coefficients are calculated using the low- 
frequency vortex panel method, otherwise the method is not 
restricted to low frequencies The state of motion is given in terms of 
free-body normal modes and rigid-body modes The method was 
programmed on a UNIVAC 1 1 08 computer and applied to harmonic 
gust response calculations of a swept-wing bomber and a high 
performance glider In the case of the bomber, the accuracy was 
found to be good up to the highest reduced frequency considered 
(0 343), except between the short-period frequency and the first 
wing bending mode resonance frequency In this frequency range, 
the response amplitudes are a little too high due to a slight 
overstimation of the short-period frequency This inaccuracy can 
probably be removed by including body and nacelle effects in the 
calculation (Author) 

A79-21520 * If Lifting-line theory of oblique wings in transon- 
ic flows H K Cheng and S Y Meng (Southern California. 
University, Los Angeles, Calif ) AIAA Journal, vo\ 17. Jan 1979. p 
121124 14 refs Contracts No N00014-75-C 0520, No 

NCR 730-501, No NCA2-OR-730-601 

Three-dimensional corrections to the nonlinear mixed flow 
admitted by a high-aspect-ratio swept wing of practical interest are 
analyzed by solving a perturbation problem and matching its solution 
to that of an outer flow The latter is identified with a linear solution 
involving a lifting line, but the centerline of the planform is not 
required to be straight and unyawed The existence of a similarity in 
the three-dimensional flow structure for a certain oblique-wing 
geometry is demonstrated, along with a solution to the reduced 
problem in a high-subcritical case F G M 


A79-21521 § A calculation of rotor impedance for hovering 

articulated-rotor helicopters K Kato (Tokyo. University, Tokyo, 
Japan) and T Yamane Journal of Aircraft, vol 16, Jan 1979, p 
15-22 1 1 refs 

A procedure is presented to calculate the loads transferred from 
an articulated rotor to the fuselage when the rotor hub is forced to 
oscillate sinusoidally in hover The blade is considered as a rotating 
elastic beam and the inertial load expressions are given for the case 
where the hub is in motion Basic assumptions include (1) 
quasisteady aerodynamic loads, (2) integration with strip theory, and 
(3) neglect of the effects of preceding and returning wakes Sample 
calculations reveal the manner in which the typical articulated rotor 
impedances are influenced by blade elastic deformations, inertial 
loads, aerodynamic loads, and hub frequencies (Author) 


A79-21523 jf Improved wave drag predictions using modi 

fled linear theory R T Stancil (Vought Corp . Dallas. Tex ) Journal 
of Aircraft, 'Jo\ 16, 1979, p 41 46 

The combined effect of two simple modifications to supersonic 
linear theory has resulted in significantly improved local pressure and 
drag predictions The two modifications are (1) use of the exact 
boundary condition, and (2) use of the local (perturbed) Mach 
number to calculate beta * square root of Mach number squared 1 
Comparisons with exact theory and test data are shown for 
two-dimensional ramps, aircraft wings, cones, and other axisym- 
metnc bodies The modified linear theory agrees with the exact 
theory and test data much better than ordinary linear theory, 
particularly for the larger slopes and nonslender cases Also, the 
modified theory predicts only finite perturbation velocities and 
eliminates the unrealistic peak drags at sonic edge conditions 
predicted by ordinary linear theory and slender-body theory 
Computational aspects are discussed Because of the good correla- 
tions obtained for both planar and axisymmetric cases, the method is 
now being developed for complete aircraft configuration calcula- 
tions (Author) 


A79-21524 ,•? Overtest results for the 7 3 m /24-ft/ diameter 

hybrid Kevlar-29/nylon ribbon parachute W B Pepper (Sandia 
Laboratories, Albuquerque. N Mex ) Journal of Aircraft, vol 16, 
Jan 1979, p 47 50 5 refs Research supported by the U S 
Department of Energy 

The design of a 7 3-m diam hybrid Kevlar 29/nylon ribbon 
parachute is presented The results of six Nike rocket-boosted 
overtests of the parachute are discussed Four tests were successful 
with the parachute being deployed unreefed from the 345 kg test 
vehicle in free flight at a Mach number of about 1 5 and adynamic 
pressure of about 125kN/sq m A peak deceleration of 240 g was 
measured The use of Kevlar 29 in construction of the parachute has 
resulted in 2 25 times the drag area of a 5 2 m-diam all-nylon ribbon 
parachute with the same pack weight and volume (Author) 


A7921525* Ground effects on USB configurations C E 

Lan (Kansas, University. Lawrence, Kan) Journal of Aircraft vol 
16, Jan 1979, p 62 64 12 refs Grant No NsG-ll3S 

Recent investigations of ground effects on aerodynamic charac- 
teristics have been stimulated by the interest in powered lift STOL 
airplanes The ground effects on upper surface blowing (USB) con- 
figurations may involve change in both the circulation forces and the 
jet reaction forces In this note, a theoretical method is proposed for 
predicting these effects It is shown that the predicted results agree 
well with available experimental data In particular, the wing alone 
method is shown to be incapable of predicting the ground effects of 
USB configurations S D 


A79-21595 # Coaxial flow noise - Isothermal flow (Shum 
soosnykh strui - Izotermicheskie strui) V M Kuznetsov and A G 
Munin Akusticheskii Zhurnal, vol 24, Nov Dec 1978, p 878-886 
10 refs In Russian 

The paper presents a procedure for calculating coaxial flow 
noise from examination of the three basic regions of sound emission 
Formulas are obtained for calculating the acoustic output for annular 
flows and coaxial flows for various conditions of flow velocity along 
the inner and outer surface Observed and calculated profiles are 
compared M L 


A79-21634 Computer calculation of aerodynamic charac- 

teristics of aircraft at supersonic velocities S A Popytalov and V V 
Samsonov (Akademiia Nauk SSSR, Izvesttia, Mekhanika Zhidkosti / 
Gaza, May June 1978, p 96 102 ) Fluid Dynamics, vol 13, no 3, 
Dec 1978, p 415 421 Translation 

In the method proposed for computing the aerodynamic 
characteristics of complex three dimensional designs, the perturbed 
pressure is the basic unknown function Using this method, the 
solution is obtained for the entire flight vehicle, making allowance 
for the influence of the thickness of the elements on the aerody- 
namic characteristics With this method, the accuracy of the 
computations is improved by eliminating the need for numerical 
differentiation V P 


A79-21635 Influence of the transverse curvature of the 

lower surface on the conical supersonic flow field on a delta vehicle 
A P Kosykh and A N Mmailos (Akademiia Nauk SSSR. Izvestna, 
Mekhanika Zhidkosn i Gaza, May June 1978, p 103-110) Fluid 
Dynamics, vol 13, no 3, Dec 1978, p 421 427 13 refs 

Translation 

In the present paper, the inviscid flow past a delta wing, whose 
lower surface is formed as a circular cone and is an elliptical segment 
in cross section, is calculated in a nonlinear formulation The analysis 
reveals a flow regime characterized by two separation lines and three 
spreading lines at the lower surface The conditions for laminar- 
turbulent transitions are determined for the surface under considera- 
tion V P 
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A79-21725 Bibliography on the fatigue of materials, com- 

ponents and structures Volume 2 - 1951-1960 J Y Mann 
(Department of Supply, Aeronautical Research Laboratories, 
Melbourne, Australia) Oxford, Pergamon Press, Ltd, 1978 498 p 
5902 refs $75 

This volume provides a comprehensive bibliography covering all 
aspects of the behavior and performance of materials, components, 
and structures under fatigue load conditions The 5903 literature 
references listed have been extracted from over 1000 publication 
sources originating in 30 countries and covering 10 years of research 
and development Detailed subject and author indexes supplement 
the bibliography PGM 

A79-21800 Applied ECM Volume 1 L B Van Brunt 

Dunn Loring, Va , EW Engineering, Inc, 1978 1001 p 65 refs 
$39 95 

This book deals with electronic countermeasures (ECM), elec- 
tronic counter-countermeasures (ECCM), and related areas of tactical 
radar-controlled weapons systems Unclassified information about 
the ECM and ECCM aspects of tactical microwave radar-controlled 
weapons systems is provided, with emphasis on fundamentals and 
concepts, the theory of ECM and ECCM, and generic problems and 
their solutions A glossary of ECM and ECCM language and tech- 
nology IS given, fundamentals of ECM are outlined, and an encyclo- 
pedia of ECM tactics and techniques is presented Specific topics 
include ECM definitions and equations, ECM output systems, active 
ECM system signal-processing principles, active ECM system tech- 
nology, passive ECM, reduction or variation of radar observation of 
targets, general jamming considerations, and electronic support mea- 
sure considerations The encyclopedia describes a multitude of un- 
classified ECM tactics and techniques that can be used against mis- 
siles or their deteaion, acquisition, tracking, and guidance subsys- 
tems F G M 

A79-21914 Response and other characteristics of a flat 

bladed, dual pitch propeller anemometer V R Turner (Department 
of the Environment, Atmospheric Environment Service, Toronto, 
Canada) In Symposium on Meteorological Observations and Instru- 
mentation, 4th, Denver, Colo , April 10-14, 1978, Preprints 

Boston, Mass , American Meteorological Society, 

1978, p 77-82 

Propeller anemometers, when used in orthogonal pairs, can 
provide the vector components of wind speed and direction A four 
bladed propeller anemometer, described by Champ (1972), is con- 
sidered The results are reported of further wind tunnel tests on this 
anemometer and a similar anemometer fabricated with glass-epoxy 
blades, looking specifically at the cosine response, calibration, turn- 
ing factor, response length, and expected errors The significance of 
the obtained data is evaluated The nonlinearity of calibration of the 
glass epoxy propeller, which is observed at higher wind speeds for 
yaw angles greater than 15 deg, is believed to be caused by gradual 
flexing of the propeller blades under the increasing force of the wind 
as wind speed increases G R 

A79-21915 An omnidirectional, tilt insensitive, wind 

speed threshold detector A J Bedard, Jr (NOAA, Wave Propaga- 
tion Laboratory, Boulder, Colo ) and T T Fujita (Chicago, Univer- 
sity, Chicago, 111 ) In Symposium on Meteorological Observations 
and Instrumentation, 4th, Denver, Colo , April 10-14, 1978, Pre- 
prints Boston, Mass , American Meteorological 

Society, 1978, p 83-86 12 refs 

The considered relatively simple wind speed threshold detector 
was designed m connection with requirements to develop surface 
sensors which could be used in the prevention of wind-shear related 
accidents at airports It is pointed out that the detector indicates 
wind speed and not wind direction Although in some instances wind 
vector information is necessary at a point, there is evidence that the 
most dangerous density currents will produce significant wind speed 
surges A simple wind-speed sensor can, therefore, be used for the 
detection of thunderstorm gust fronts A variety of other uses 


considered for the sensor are related to down-slope wind studies, 
wind caution signs for roads and bridges, aspects of wind machine 
protection, and site surveys G R 


A79-21919 The Dulles Airport pressure-sensor array for 

gust-front detection System design and preliminary results A J 
Bedard, Jr and W H Hooke (NOAA, Wave Propagation Laboratory, 
Boulder, Colo ) In Symposium on Meteorological Observations and 
Instrumentation, 4th, Denver, Colo, April 10 14, 1978, Preprints 
Boston, Mass , American Meteorological Society, 
1978, p 115-124 17 refs Research supported by the Federal 
Aviation Administration 

Seven high-wind events monitored by the Dulles Airport 
gust-front detection system are examined The detection system 
consists of two major elements - a hybrid acoustic-microwave radar 
system for providing a detailed height profile of the wind directly 
above the sensor, and a dense surface array of pressure jump 
detectors for detecting the development and motion of the more 
localized features Advantages and disadvantages of the use of 
anemometers for gust-flow detection of thunderstorm outflows and 
of the use of pressure jump detectors for detection of thunderstorm 
outflow are described Procedures for optimizing the configuration 
and density of airport warning arrays are considered M L 

A79-21920 AV-AWOS and AUTOB - An update J T 

Bradley, M Lefkowitz, and W Read (NOAA, National Weather 
Service, Sterling, Va ) In Symposium on Meteorological Observa- 
tions and Instrumentation, 4th, Denver, Colo , April 10-14, 1978, 
Preprints Boston, Mass , American Meteorologi- 

cal Society, 1978, p 125 130 

Post-1976 test results and operational experience with two 
automated systems for observation of clouds and visibility are 
reported, and the planning of an operational test of AV-AWOS, one 
of the systems, is described One system, AUTOB (AUTomated 
OBservations) uses one ceilometer, one visibility sensor, and limited 
processing AV-AWOS (AViation Automated Weather Observation 
System) is intended primarily for airport terminals and uses three 
ceilometers and three visibility sensors The studies indicate good 
agreement between continuously updated automated observations 
and the subjective judgment of a human observer M L 

A79-21960 Cloud physics observations inside hailstorms 

with an armored aircraft data system G N Johnson, J H Killinger, 
D J Musil, and P L Smith, Jr (South Dakota School of Mines and 
Technology, Rapid City, S Dak) In Symposium on Meteorological 
Observations and Instrumentation, 4th, Denver, Colo , April 10-14, 
1978, Preprints Boston, Mass , American 

Meteorological Society, 1978, p 351-356 NSF Grant No C-760 

The armored T-28 hail research aircraft was developed as the 
result of a project which had been initiated to develop a research 
vehicle capable of flying through hailstorms The aircraft was to be 
used to gather meteorological data from the interior regions of such 
storms, which could lead to a clearer understanding of hail formation 
and possible hail suppression mechanisms The modifications re- 
quired to the standard T-28 included armoring all leading edges, 
strengthening wing and tail structures, and installing a larger engine 
and stronger propeller A description is presented of the instruments 
carried aboard the T 28, taking into account the measurement of 
state variables, aircraft navigation and performance variables, and 
hydrometeor sensors Attention is also given to the operational 
procedures, the data recording system, and the different types of 
data G R 

A79-21963 A modular approach to airborne research in- 

strumentation C E Beck (National Center for Atmospheric Re- 
search, Boulder, Colo ) In Symposium on Meteorological Observa 
tions and Instrumentation, 4th, Denver, Colo , April 10-14, 1978, 
Preprints Boston, Mass , American Meteorologi- 

cal Society, 1978, p 377-381 
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Most commercially available equipment has not been designed 
for the specific problems encountered on aircraft The use of such 
equipment normally requires modifications to make it useable m the 
aircraft environment An obvious step to accomplish the savings of 
space, weight, and power for electronic equipment to be installed on 
light aircraft is to design special equipment for the specific installa 
tion The decision to take this step is not so great when consideration 
IS given to the expense of buying the equipment and then making it 
fit the job A major advantage of m*house design is that the end 
product need only meet the specifications of the user The advan- 
tages of a modular approach are m this conneaion discussed, taking 
into account aspects of module design, module construction, flexibil- 
ity, and serviceability The involved principles are illustrated with the 
aid of examples involving modules which have been constructed by 
NCAR and been used in the light twin engine aircraft G R 

A79-21964 A new airborne data system for atmospheric 

research R B Fnesen and R Brown {National Center for Atmo- 
spheric Research, Boulder, Colo ) In Symposium on Meteorological 
Observations and Instrumentation, 4th, Denver, Colo, April 10-14, 
1978, Preprints Boston, Mass , American 

Meteorological Society, 1978, p 382-384 

A fourth generation Airborne Research Instrumentation System 
(ARIS IV) has been designed and developed for use on three smaller 
aircraft The purpose of the onboard data acquisition system is to 
record on magnetic tape the output of various instruments, while 
simultaneously computing and displaying in real time selected 
meteorological parameters The need for a new generation data 
system for the aircraft became urgent as the shortcomings of the 
previous system, ARIS III, increased due to the proliferation of 
digital instrumentation and the demands for larger complements of 
instrumentation to meet the requirements of more complex projects 
ARIS IV consists of a computer, display devices, magnetic tape drive, 
digital/analog subsystem, and specialized instrumentation interfaces 
A general anaiog/digital input subsystem was designed to handle 39 
analog channels and 24 digital channels The majority of the ARIS 
IV software was written in standard FORTRAN IV with assembly 
language used only for the device interface handlers The ARIS IV is 
flexible enough to provide support for airborne research in most 
areas of the atmospheric sciences G R 

A79-21965 Microprocessor control of aircraft DME P K 

Govind (National Center for Atmospheric Research, Boulder, Colo ) 

In Symposium on Meteorological Observations and Instrumentation, 

4th, Denver, Colo , April 10-14, 1978, Preprints 

Boston, Mass , American Meteorological Society, 1978, p 385-390 7 

refs 

Distance Measuring Equipment (DME) standardized by the In- 
ternational Civil Aviation Organization is a pulse-ranging, line-of-sight 
system used for aircraft navigation The system includes an airborne 
Receive/Transmit (RT) unit, a ground transponder, and an indicator 
aboard the aircraft which reads the distance between the aircraft and 
the ground transponder With the exception of the NASA system, 
the cost and complexity of the multi-DME systems is beyond the 
reach of most general aviation applications A description is pre- 
sented of a cost effective design of a self scanning multi*DME system 
that employs a microprocessor to tune a single airborne DME to a 
multiple set of ground stations The advantages of a microprocessor 
controlled DME are related to the ease of interfacing with aircraft 
digital data acquisition systems to record data, the availability of 
off-the-shelf programmable hardware, and the capability of software 
controlled system expansion G R. 

A79-21967 Sodar and aircraft measurements of turbulence 

parameters within cooling tower plumes R L Coulter and K H 
Underwood (Pennsylvania State University, University Park, Pa ) In 
Symposium on Meteorological Observations and Instrumentation, 
4th, Denver, Colo , April 10-14, 1978, Preprints 
Boston, Mass, American Meteorological Society, 1978, p 396-401 
10 refs Contract No E(11-1)-2463 


A79-21968 Simultaneous measurements of turbulence in 

the lower atmosphere using sodar and aircraft D W Thomson, R L 
Coulter, and Z Warhaft (Pennsylvania State University, University 
Park, Pa ) In Symposium on Meteorological Observations and 
Instrumentation. 4th, Denver. Colo. April 10-14. 1978, Preprints 
Boston, Mass , American Meteorological Society, 
1978, p 402 409 20 refs US Environmental Protection Agency 
Grant No R 800397, Contract No E(1T1)2463 

Only recently has substantial effort been devoted to developing 
the science of quantitative sodar measurements of turbulence The 
employed procedure involves the use of calibrated monostatic and 
bistatic sodars for observations of temperature and velocity fluctua 
tion variance, and turbulent energy dissipation and temperature 
variance destruction rates A description is presented of the results of 
such measurements In addition to the calibrated Doppler sodar, 
simultaneous measurements of atmospheric turbulence were made 
using a research aircraft in the region probed by the sodar The 
reported high frequency turbulence measurements made it possible 
to evaluate both velocity and temperature spectra extending to wave 
numbers within the dissipation range The quality of the resulting 
spectra clearly validate use of the scattering theory based on 
application of the -5/3 mertial subrange law G R 

A79-21971 Research aircraft and their capabilities C 8 

Emmanuel (NOAA, Research Facilities Center, Miami, Fla ) In 
Symposium on Meteorological Observations and Instrumentation, 
4th, Denver, Colo , April 10-14, 1978, Preprints ’ 

Boston, Mass, American Meteorological Society, 1978, p 422 425 
An aircraft provides an excellent research platform for the 
in-situ measurement of atmospheric parameters The Research Facili- 
ties Center of the National Oceanic and Atmospheric Administration 
operates currently three optimally instrumented aircraft for the 
conduction of a variety of investigations The aircraft include one 
WC 130B Hercules and two WP-3DOnons The aircraft can operate 
effectively from sea-level to about 30,000 ft, loiter at speeds between 
180 and 220 knots, cruise at 325 knots and attain dash speeds in 
excess of 400 knots In their present configuration, the aircraft 
support a multitude of sophisticated research systems capable of 
measuring a wide range of atmospheric and oceanic parameters In 
addition to the full array of meteorological and cloud physics instru- 
mentation, the aircraft carry radar systems, considered to be the 
world's most advanced, for severe weather research G R 

A79-21972 A small aircraft gust-probe system for studies 

of boundary layer convection and transport R 0 Gilmer, R E 
McGavm, and R F Reinking (NOAA, Boundary Layer Dynamics 
Group, Boulder, Colo ) In Symposium on Meteorological Observa- 
tions and Instrumentation, 4th, Denver. Colo , April 10-14, 1978, 
Preprints Boston, Mass , American Meteorologi- 

cal Society, 1978, p 426-432 13 refs 

The use of large multiengine aircraft for simpler or relatively 
local experiments is impractical For such investigations, small 
aircraft are most cost-effective and mobile, and they may readily be 
equipped with only the limited instrumentation required for the 
specific experiment An airborne gust probe system for measuring 
atmospheric eddy motions and corresponding fluxes of sensible heat, 
water vapor or latent heat, and momentum has been redesigned for 
use on a small aircraft The sensors for the small aircraft system 
include a gust probe to measure the fluctuations in the three- 
dimensional wind, a refractometer to measure fluctuations m 
humidity, a small thermister to measure fluctuations in temperature, 
and a variety of pressure transducers, accelerometers, and gyros to 
correct for aircraft motion In all, 15 parameters must be measured 
and recorded The system is useful in accurately measuring the 
intensity and scales of turbulent mixing and associated diffusion and 
transports G R 

A79-21973 The status of air motion measurements on 

NCAR aircraft D H Lenschow, C A Cullian, R B Fnesen, and E 
N Brown (National Center for Atmospheric Research, Boulder, 
Colo ) In Symposium on Meteorological Observations and Instru- 
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mentation, 4th, Denver, Colo, April 10-14, 1978, Preprints 

Boston, Mass , American Meteorological Society, 
1978, p 433-438 7 refs 

The National Center for Atmospheric Research (NCAR) 
operates currently four aircraft equipped with inertial navigation 
systems {INS) and gust probes for air motion measurements These 
aircraft can be instrumented to measure both mean horizontal wind 
and turbulent fluctuations of the three air velocity components 
These components are obtained by subtracting the velocity of the 
aircraft with respect to the earth measured by the INS from the 
velocity of the air with respect to the aircraft measured by the gust 
probe sensors Since the gust probe measures in the aircraft frame of 
reference, these measurements are converted to the earth's frame of 
reference by using the three aircraft attitude angles measured by the 
INS Attention is given to the gust probe sensors, INS measurements, 
the performance of the instrumentation, and future improvements 

G R 

A79-21974 The Cessna-207 aircraft turbulence and tem- 

perature measuring system M Gamo, S Yamamoto, and O 
Yokoyama (Ministry of International Trade and Industry, National 
Research Institute for Pollution and Resources, Tokyo, Japan) In 
Symposium on Meteorological Observations and Instrumentation, 
4th, Denver, Colo April 10-14, 1978, Preprints 
Boston, Mass, American Meteorological Society, 1978, p 439,440 
6 refs 

The considered measuring system is used for the conduction of 
studies which have the objective to clarify the structure of the free or 
forced convective atmospheric boundary layer above flat terrain The 
characteristics of the internal boundary layer which develops around 
the coastal area are also studied Three-dimensional wind fluctuations 
are measured with the aid of a hot-wire anemometer, a sonic 
anemometer thermometer (SAT), and a horizontal vane Mean 
temperature and humidity are measured by a thermister psychrom- 
eter, temperature fluctuations by a thermocouple thermometer and a 
SAT, and surface temperature by an infrared thermometer Wmg and 
temperature sensors are mounted on booms supported by the wing 
struts The aircraft motion is detected by means of an inertial 
platform Attention is given to the correction of vertical velocity 
fluctuations data, the correction of temperature fluctuation data, the 
calculation of the energy dissipation, and the computation of 
turbulent heat flux G R 

A/9-21989 * An aircraft compatible laser induced fluores- 

cence system - In situ and remote measurements of trace gases D D 
Davis and D Philen (Georgia Institute of Technology, Atlanta, Ga ) 
In Symposium on Meteorological Observations and Instrumentation, 
4th, Denver, Colo , April 10-14, 1978, Preprints 
Boston, Mass, American Meteorological Society, 1978. p 518-523 
Research supported by the Electric Power Research Institute, NSF 
Grant No ATM-76-81487, Grant No NsG-1075 

The laser-induced fluorescence technique for obtaining direct 
measurements of atmospheric OH and other gases is described A 
narrow-band UV laser is tuned to one or more of the electronic 
absorption bands of a specified molecule so as to cause fluorescence 
from a bonding excited electronic state The monitored wavelength is 
longer than the laser wavelength Equipment, specifics for OH detec 
tion, data processing, and interference are discussed, and application 
of the technique to the detection of NO, S02, and CH20 is con 
sidered M L 

A79-21991 A comparison of temperatures and winds re- 

ported by the Concorde SST with data obtained from rawinsonde 
and satellite R M Mclnturff (NOAA, National Meteorological Cen- 
ter, Washington, DC) In Symposium on Meteorological Observa 
tions and Instrumentation, 4th, Denver, Ck>lo , April 10-14, 1978, 
Preprints Boston, Mass , American Meteorologi- 

cal Society, 1978, p 532-534 

A preliminary evaluation of the aircraft integrated data system 
(AIDS) data for the lower stratosphere is presented The evaluation is 
considered with reference to the possible role of the AIDS data in 


meteorological operations and in the research program to be under- 
taken in connection with FGGE the Globa! Weather Experiment 
Data for temperature and winds are examined, and it is found that 
sets of AIDS temperatures obtained from Concorde flights are inter- 
nally consistent, and that good agreement is found between these 
AIDS data and radiosonde reports M L 

A79-21992 Analysis of air motion measurements from air- 

craft A Vaziri and J W Telford (Nevada, University, Reno, Nev ) 
In Symposium on Meteorological Observations and Instrumentation, 
4th, Denver, Colo , April 10-14, 1978, Preprints 
Boston, Mass, American Meteorological Society, 1978, p 535 541 
Data processing techniques used with a certain system which 
provides air motion measurements from aircraft are considered The 
Desert Research Institute system interfaces with LN15D inertial 
navigation system, and the reported data were obtained by Buffalo 
aircraft flights in 1969 1972 The measuring system, data unpacking, 
and airmotion calibration are described It is suggested that the data 
processing techniques permit airmotion measurement with an accu- 
racy of about 0 3 m/s Attention is directed to the extreme sensi- 
tivity of the derived winds to changes in sensor calibrations and zero 
offsets The inertial platform error IS characterized ML 

A79-21994 Design of a flexible aircraft data acquisition 

system M J Merritt (Meteorology Research, Inc , Altadena, Calif ) 
In Symposium on Meteorological Observations and Instrumentation, 
4th, Denver, Colo , April 10-14, 1978, Preprints 
Boston, Mass . American Meteorological Society, 1978, p 547 555 
The use of a commercial microprocessor in an aircraft flexible 
data acquisition system is discussed Advantages of this microproces- 
sor in comparison with other commercial microprocessors are con- 
sidered The data system structure and characteristics are described, 
problems discovered during field experience are considered, and 
some comments concerning system fabrication are presented M L 


A79 21997 An alternative approach to the high aspect 

ratio wing with jet flap by matched asymptotic expansions T Kida 
and Y Mtyai (Osaka Prefecture. University, Sakai, Japan) Aeronauti 
caf Quarterly, \jo\ 29, Nov 1978, p 227 250 13 refs 

An alternative method is described for solving the problem of a 
three dimensional jet-flapped wing with a high aspect ratio This 
method is similar to the lifting-line theory of Kerney (1971) or 
Tokuda (1971), but differs in that the method of matched 
asymptotic expansions is applied to an integral equation, derived 
from the lifting surface theory, rather than a partial differential 
equation The advantage of the present method over those used 
previously is that the necessary outer solutions are obtained directly. 
It is not necessary to rely upon physical insight or considerable 
ingenuity The final results are different from those obtained by the 
previous authors, it is shown that the present result is correct, by 
noting some errors in the earlier theories (Author) 

A79-21998 A surface source and vorticity panel method 

J A H Petrie (British Aerospace, Aerodynamics Dept , Kingston- 
Brough, Bucks , Leeds University, Leeds, England) Aeronautical 
Quarterly, \/o\ 29, Nov 1978, p 251269 14 refs 

A pane! method for solving potential flow problems of arbitrary 
geometry is presented It is very easy to apply and should be very 
quick to run Unlike most other pane! methods this one does not 
require a specification of the vorticity distribution in advance, but 
obtains it as part of the solution The method is applied to three test 
cases chosen for their difficult and varied nature (Author) 

A79-21999 Some low speed experimental results on the 

effects of swirl and velocity distribution on an axi-symmetric jet A 

D Young and K N Rao (Queen Mary College, London, England) 
Aeronautical Quarterly, vol 29, Nov 1978, p 270-284 5 refs 

The flows resulting from a number of different methods for 
producing swirl in an axi symmetric jet have been investigated These 
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methods include upstream vanes, tangential injection, a twisted plas- 
tic sheet and rotation of part of the jet pipe Tests were also made 
with the first two types of swirl device m association with a radial 
distribution of axial velocity in the jet which had a minimum on the 
axis produced by a suitably graded wire grid or web inserted in the 
jet pipe The measurements covered the mean (axial and swirl) 
velocity distributions as well as the mam turbulence quantities at 
various stations downstream of the jet exit It was found that the 
swirl considerably enhanced the rate of growth of the mixing region 
as previous workers have shown, but there was a significant reduction 
of this enhancement when the axial velocity increased from the 
centre outwards This is in accordance with current concepts on the 
stability of curved turbulent shear flows (Author) 

A79-22000 Hypersonic flow over conical wing-body com 

bmations R Hillier (Imperial College of Science and Technology, 
London, England) Aeronautical Quarterly, vol 29, Nov 1978, p 
285-304 13 refs 

This paper shows how thin shock layer theory may be applied to 
wing-body combinations and also to yawed wings of caret and 
diamond section The common feature of these cases is the interac 
tion of the crossflow with the body slope discontinuity and the 
manner in which the resulting disturbances propagate through the 
shock layer Practical computation of surface pressures is straightfor 
ward and comparison with experiment appears to be fairly good for 
the limited results available (Author) 


A79-22161 Naval Air Development Center's unique envi- 

ronmental test facilities N Tait (U S Naval Material Command, 
Naval Air Development Center, Warminster, Pa ) Journal of Environ- 
mental Sciences, mo\ 22, Jan -Feb 1979, p 13-16 

Five environmental test facilities at the Naval Air Development 
Center in Warminster, Pennsylvania are described The five facilities 
are a full-scale aircraft structural test facility, an open water facility, 
and ejection seat tower (man-rated), a vertical drop tower (man- 
rated), and a dynamic flight simulator (man-rated) Structures, 
functions, and capabilities of the facilities are discussed M L 

A79-22162 Quantification of the storage logistics thermal 

environment H C Schafer (U S Naval Weapons Center, China Lake, 
Calif) Journal of Environmental Sciences, vo\ 22, Jan -Feb 1979, 
p 28-32 26 refs 

Environmental criteria determination is discussed with reference 
to the 'real life' of military materiel exposed to thermal conditions 
typical of any given part of the world While data for extreme 
exposure locations have been obtained, fewer data are available for 
temperate zones, the lack of these data biases 'worldwide probable 
chance of occurrence' displays toward the extreme Processing the 
vast quantity of field-measured thermal data is simplified by noting 
that nature tends toward moderation even in the more extreme 
climatic zones of the earth The necessity for being precise as to the 
specific environment encountered by a given kind of materiel is 
stressed, and skin temperature probability information for different 
forms of transport and storage is presented Procedures for interpret- 
ing the information are considered M L 


A79-22324 The Sunship G Khoury (Imperial College of 

Science and Technology, London, England) and E Mowforth (Sur- 
rey, University, Guildford, England) Sunwor!d,vo\ 2, Nov 1978, p 
92-94 

Development of a solar-powered airship Sunship - is proposed 
for moving substantial payloads in areas where there is sufficient 
solar-energy intake It is suggested that an airship with a conventional 
configuration and with an array of solar cells over the greater part of 
Its skin area would be capable of carrying a working load of 3 to 5 
tons Geographic range of potential operation, present and future 
solar cell costs, and hull structure are considered M L 


A79 22327 if Experimental study on flow in a supersonic 

centrifugal impeller Y Senoo, H Hayami, Y Kinoshita (Kyushu 
University, Fukuoka, Japan), and H Yamasaki (American Society of 
Mechanical Engineers, Gas Turbine Conference, London, England, 
Apr 9-13, 1978. Paper 78-GT-2 ) ASME, Transactions, Journal of 
Engineering for Pov/er, vol 101, Jan 1979, p 32 39, Discussion, p 
39, 40, Authors' Closure, p 40, 41 14 refs 

An impeller of a supersonic centrifugal compressor was tested in 
a casing without a diffuser so that the flow range was not limited by 
the diffuser Regarding the impeller, emphasis was placed on critical 
conditions such as inducer stall and surge Experimental data were 
examined based on a one-dimensional analysis and a quasi-three- 
dimensional analysis Futhermore, the variation of shroud pressure 
with respect to time at many locations was utilized to guess the 
details of flow behavior between impeller blades near the shroud, and 
the contour of isobars was compared with that predicted by a 
quasi three-dimensional analysis When the inlet relative velocity was 
supersonic, a detached shock wave and a shock wave in a blade 
channel were recognized, but the compressor operated efficiently, 
although such conditions existed only in a narrow flow range limited 
by surge and choke (Author) 

A79-22328 }f Periodically unsteady flow in an imbedded 

stage of a multistage, axial-flow turbomachme J H Wagner, T H 
Okiishi, and G J Holbrook (Iowa State University of Science and 
Technology, Ames, Iowa) (American Society of Mechanical Engi- 
neers, Gas Turbine Conference, London, England, Apr 9-13, 1978, 
Paper 78GT-6) ASME, Transactions, Journal of Engineering for 
Power. vo\ 101, Jan 1979, p 42 51 12 refs Grant No AF AFOSR- 
76 2916 

A periodic average flow measurement technique involving a 
hotwire sensor was used to measure the periodically unsteady 
velocity field in the first stage of a low-speed, multistage, axial-flow 
research compressor In portions of the compressor annulus, the 
periodic average velocity patterns for imbedded rotor and stator exit 
flows showed appreciable sequential variation with the systematically 
changed data sampling position of the rotor blades Representative 
examples of periodic average flow field variation with rotor blade 
sampling position in stop action sequence are shown for various 
locations in the compressor A simple, first-order approximation 
physical description of blade wake flow transport and interaction 
based on experimental data interpretation is proposed to organize 
and thus help understand the data obtained (Author) 

A79-22329 § Experimental investigation of unsteady phe- 

nomena in vaneless radial diffusers A N Abdelhamid (Carleton 
University, Ottawa, Canada), W H Colwill, and J F Barrows 
(Carrier Corp , Syracuse, N Y ) (American Society of Mechanical 
Engineers, Gas Turbine Conference, London, England, Apr 9-13, 
1978, Paper 78-GT-23) ASME, Transactions, Journal of Engineering 
for Power, vo\ 101, Jan 1979, p 52-59, Discussion, p 59, Author's 
Clo^re, p 60 10 refs Research sponsored by the Elliott Co and 
Carrier Corp 

Pressure fluctuations at various locations on the flow path of 
two centrifugal compressor stages have been recorded and analyzed 
in the time and frequency domains Two distinct types of unsteady 
phenomena were measured a rotating pressure pattern in the 
diffuser and compressor system surge The rotating pressure pattern 
was generated at a much higher mass flow rate than the one leading 
to surge At the onset of the diffuser instability, the pressure 
fluctuations were sinusoidal and lines of equal phase were radial For 
the tests conducted in the present investigation, two nodal diameters 
existed in the pattern Both amplitude and rotational speed of the 
pressure pattern gradually increased as the mass flow rate was 
gradually decreased It is shown that the measured pressure fluctua- 
tions should not be attributed to rotating zones of separated 
boundary layers at the diffuser walls This does not mean, however, 
that a stationary separation zone in the diffuser is not necessary to 
generate the measured diffuser instability (Author) 

A79-22330 if The effect of a transversely injected stream on 

the flow through turbine cascades III - Influence of aspect ratio B 
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A Aburwin and N R L Maccall'um (Glasgow, University, Glasgow, 
Scotland) (American Society of Mechanical Engineers, Gas Turbine 
Conference, London, England, Apr 9-13, 1978, Paper 78-GT-24 1 
ASME, Transactions, Journal of Engineering for Power, vol 101, 
Jan 1979, p 61-67 5 refs Research supported by the Science 
Research Council 

An experimental investigation has been made of the effect of a 
transversely injected stream on the flow through turbine cascades 
similar to those in which previous studies had been made, but having 
aspect ratios of 1 5 and 1 0 compared to the previous value of 3 0 
New instrumentation includes a five-hole probe The average losses in 
stagnation pressure and the changes in flow capacity remain in 
agreement with one-dimensional theory The exit vortex is moved 
towards the end-wall as aspect ratio is reduced The strength of the 
vortex IS diminished when the aspect ratio is reduced from 3 0 to 
1 5, but there is little change for the further reduction of aspert 
ratio (Author) 

A79-22331 § Jet cooling at the rim of a rotating disk 0 E 

Metzger (Arizona State University, Tempe, Ariz ), W J Mathis, and 
L D Grochowsky (American Society of Mechanical Engineers, Gas 
Turbine Conference, London, England, Apr 9-13, 1978, Paper 
78-GT-2S ) ASME, Transactions, Journal of Engineering for Power, 
vol 101, Jan 1979, p 68-72 8 refs 

Results are presented from an experimental study conducted to 
measure heat transfer rates at the rim of a rotating disk convectively 
cooled by impinging jets The disk face contour radially inward from 
the rim is varied to simulate the geometric conditions found on gas 
turbine engine rotors Heat transfer rates are found to be relatively 
unaffected by impingement for jet flowrates less than the order of 
one-tenth the disk pumping flow Disk pumping flows are evaluated 
through the use of an analysis which accounts for the presence of the 
disk hub At larger jet flowrates, heat transfer rates increase strongly 
with increasing jet flow, reaching two to three times the no- 
impingement values at jet flowrates approximately equal to the 
pumped flow All the heat transfer results, both with and without jet 
impingement, are essentially unaffected by changes in the disk face 
contour (Author) 

A79-22332 # Dynamic response testing of gas turbines R 

V Cottington and C 8 Pease (National Gas Turbine Establishment, 
Farnborough, Hants , England) (American Society of Mechanical 
Engineers, Gas Turbine Conference, London, England, Apr 9-13, 
1978, Paper 78-GT-31 ) ASME, Transactions, Journal of Engineering 
for Power, yo\ 101, Jan 1979, p 95-100 7 refs 

A knowledge of the dynamic behavior of a gas turbine has 
always been necessary for control system design and development 
One of the chief problems is to measure this information from engine 
tests as comprehensively and accurately as jxissible in the minimum 
amount Of time A technique, based on an improved and generalized 
version of the pseudo-random binary noise (PRBN) method, is 
described which shows significant improvements compared to other 
methods of dynamic response testing The technique involves the 
injection of a small PRBN or other random disturbance into the fuel 
flow or variable geometry actuator, the recording of the response of 
other engine parameters to that disturbance and the subsequent use 
of a computer to derive the frequency response The requirements 
necessary for successful dynamic response testing are discussed and a 
comparison made between the improved PRBN technique and 
conventional sinewave testing from actual engine tests A number of 
engines have been analyzed using the new method, some of the 
results from which are presented (Author) 

A79-22334 ff Gas turbine combustor cooling by augmented 

backside convection D M Evans and M L Noble (Solar Turbines 
International, International Harvester Group, San Diego, Calif ) 
(American Society of Mechanical Engineers, Gas Turbine Confer- 
ence, London, England, Apr 9-13, 1978, Paper 78-GT-33 1 ASME, 
Transactions, Journal of Engineering for Power, iio\ 101, Jan 1979, 
p 109-115 20 refs 


Traditionally, gas turbine combustor walls have been cooled by 
one or more of the various film cooling methods The current 
motivation to control exhaust gas emission composition has led to 
the serious consideration of backside convection wall cooling, where 
the cooling air is introduced to the main gas stream not prior to the 
dilution zone Due to the confined space and the severe nature of the 
wall cooling problem, it is essential to maximize the heat transfer/ 
pumping jxiwer characteristic, which suggests an augmented convec 
tion technique A particular heat transfer design of a combustor 
cooled by means of transverse rib turbulence promoters applied to 
the exterior wall of the annular spaces surrounding the primary and 
secondary zones is described Analytical methods for designing such 
a cooling system are reviewed and a comparison between analytical 
and experimental results is presented (Author) 


A79-22335 H Propagation of inlet flow distortions through 

an axial compressor stage J Colpin (Institut von Karman de 
Dynamique des Fluides, Rhode Saint-Genese, Belgium) (American 
Society of Mechanical Engineers, Gas Turbine Conference, London, 
England, Apr 9-13, 1978, Paper 78-GT-34 ) ASME, Transactions, 
Journal of Engineering for Power, vol 101, Jan 1979, p 116-124 
10 refs Research supported by the Institut von Karman de 
Dynamique des Fluides and Institut pour L'Encouragement de La 
Recherche Scientifique dans LTndustrie et L'Agriculture 

This contribution will present an original calculation method 
predicting the development of an inlet flow distortion through a 
compressor stage. A finite difference technique is used to treat the 
flow equations outside the blade rows That flow is two-dimensional, 
compressible and nonviscous The blade rows are modelized using a 
quasi actuator disk approach, but include the unsteady transfer terms 
due to the rotor relative motion in a non-uniform inlet flow A set of 
experimental data, measured on a one stage axial compressor, 
submitted to a rectangular inlet total pressure distortion will be 
discussed and will serve as basis for a comparison between theory and 
experiments (Author) 

A79-22336 d An integrated quasi-30 finite element calcula- 
tion program for turbomachinery flows Ch Hirsch and G Warzee 
(Bruxelles, Universite Libre, Brussels, Belgium) (American Society 
of Mechanical Engineers, Gas Turbine Conference, London, England, 
Apr 9-13, 1978, Paper 78-GT-56 ) ASME, Transactions, Journal of 
Engineering for Power, \!o\ 101, Jan 1979, p 141-148 17 refs 

A quasi 3D calculation program based on finite elements is 
presented in the spirit of Wu's approach In this work, however, the 
flow along the S2 surface is replaced by the calculation of the exact 
mass averaged-pitch averaged flow in a meridional plane Extra terms 
appear in this equation which result from the deviations from 
axisymmetry and which can be calculated from the knowledge of the 
blade-to-blade flows Due to the mass-averaging, these terms repre- 
sent the only interaction from blade to-blade SI surfaces to the 
meridional flow The complete program is integrated in a single 
package requiring only ten percent more computer storage than each 
of the comjxising SI or S2 codes taken alone The various parts of 
the program are described as well as the interaction process and 
specific approximations Example of calculations compared with 
experimental data are given, showing good agreement with experi- 
mental data (Author) 


A79-22337 d Marine spey - SMI A propulsion module K G 

Page (Rolls-Royce, Ltd, Industrial and Marine Div, Coventry, 
England) and C R Pack (Ministry of Defence /Procurement 
Executive/, Bath, Somerset, England) (American Society of Mechan- 
ical Engineers, Gas Turbine Conference, London, England, Apr 9- 13, 
1978, Paper 78-GT-58 j ASME, Transactions, Journal of Engineering 
forPower,m\ 101, Jan 1979, p 149-154 

The requirements for a high efficiency marine gas turbine of 10 
to 12 MW output has been identified, particularly for Naval craft 
The adaptation and development of a marine version of the 
Rolls-Royce Spey aero engine has been funded by the Ministry of 
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Defence to meet this requirement The most suitable version of the 
aero engine was found to be the TF41 jointly developed by 
Rolls-Royce and D D A for the LTV Corsair Redesign involved 
removal of the bypass portion of the L P compressor and the full 
length bypass duct Changes to other engine components have also 
been made to meet the new requirements, together with material 
changes for improved corrosion resistance A new two stage free 
power turbine has been designed to provide long installed life and is 
not removed with the engine change unit Particular attention has 
been given to the mounting system to provide high shock resistance 
A full service module is being designed suitable for naval craft, but 
alternative lightweight installations can be provided (Author) 

A79-22393 if Aerodyrtamics of slender bodies at high angles 
of attack C E G Przirembel (Rutgers University, Piscataway, N J ) 
and D E Shereda (USAF, Flight Dynamics Laboratory, Wright- 
Patterson AFB, Ohio) Journal of Spacecraft and Rockets, vol 16, 
Jan Feb 1979, p 10-14 14 refs Grant No AF-AFOSR-77-3300 

Some of the difficulties encountered in using wind tunnel data 
to predict actual aerodynamic charaaeristics of slender bodies at 
moderate to high angles of attack are quantitatively investigated 
Very high Reynolds number wind tunnel tests on roughly one-tenth 
scale models were conducted to determine the effect of various 
parameters on side forces The boundary layer approaching the 
separation line was turbulent, and therefore quite representative of 
full scale conditions Although the data indicate that the maximum 
side force increases with increasing Reynolds number, they do not 
indicate the possibility of simple extrapolation to full scale It does 
not appear that the maximum side force for a particular model 
would occur at the same roll angle for various values of angle of 
attack, freestream Mach number, and Reynolds number PTH 

A79-22437 # Theoretical study of simultaneous two- 

dimensional high-pressure and one-dimensional low-pressure flows of 
an ideal gas in ejector nozzles (Teoreticheskoe issledovanie sovmest- 
nogo techeniia dvumernogo vysokonapornogo i odnomernogo nizko- 
napornogo potokov ideaLnogo gaza v ezhektornykh soplakh) V M 
Puzyrev and R K Tagirov Akademna Nauk SSSR, izvestna, Me- 
kharuka Zhidkosti i Gaza, Nov -Dec 1978, p 110-116 7 refs In 
Russian 

A method is proposed for calculating, within the framework of 
the ideal gas model, the interaction between primary and secondary 
flows m supersonic ejector nozzles It is shown that the finite- 
difference equations which approximate the differential equations of 
the coaxial primary and secondary flows in an ejector nozzle, possess 
a singularity Owing to the finiteness of the integration step, the 
position of the singularity differs, in the general case, from the 
position of the singularity of the differential flow equations This 
discrepancy is inversely proportional to the value of the ejection 
factor An experimental verification showed that by allowing for this 
singularity, the method proposed yields accurate values of the static 
pressure for any ejection factor V P 

A79-22439 k Numerical investigation gf the gasdynamic 

characteristics of control nozzles (Chislennoe issledovanie osoben- 
nostei gazodinamiki upravliaiushchikh sopO V M Dvoretskii and V 
V Zelentsov Akademna Nauk SSSR, Izvestna, Mekhamka Zhidkosti 
/ Ga^a, Nov -Dec 1978, p 126-133 9 refs In Russian 

An attempt is made to analyze, in the ideal gas approximation, 
the distribution of the local and integrated characteristics of the 
asymmetric flow in a gimbaled nozzle and a splitline nozzle The 
flow in the subsonic and transonic regions of a gimbaled nozzle is 
calculated on the basis of a three-dimensional version of Godunov’s 
(1959) difference scheme, while the supersonic flow is calculated 
using a stationary analog of Godunov's scheme The complex spiral 
flow with back currents, characteristic of a gimbaled nozzle, is 
analyzed V P 

A79-22474 Theoretical modeling of high-speed helicopter 

impulsive noise F H Schmitz and Y H Yu (U S. Army, Aerome- 


chanics Laboratory, Moffett Field, Calif ) (European Rotorcraft and 
Powered Lift Aircraft Forum, 3rd, Aix-en-Provence, France, Sept. 
7‘9, 1977 ) American Helicopter Society, Journal, vo\ 24, Jan 1979, 
p 10-19 19 refs 

The Ffowcs Williams Hawkings (1969) theoretical formulation is 
used to develop a simple acoustic model of high-speed helicopter 
impulsive noise, where the model depends primarily on the large- 
scale features of the rotor's aerodynamic flow field In this theoreti- 
cal model, the number of singularities are kept to the minimum 
necessary to describe the physical event But in addition to mono- 
pole and dipole sources for acoustic radiation near the rotor's tip 
path plane, quadrupole sources are shown to be involved m the basic 
formulation of the problem The development of the present simple 
acoustic model allows an approximate numerical evaluation of the 
quadrupole phenomenon Several methods of improving the correla- 
tion of theoretical predictions and experimental data are suggested 

SD 


A79-224/5 * Parameter identification applied to analytic 

hingeless rotor modeling D Banerjee (Hughes Helicopters, Culver 
Oty, Calif), S T Crews (US Army, Systems Development and 
Qualification Div , St Louis, Mo ), and K H Hohenemser (Washing- 
ton University, St Louis, Mo ) American Helicopter Society. Jour- 
nal, vo\ 24, Jan 1979, p 26-32 15 refs Army-sponsored research, 
Contract No NAS2-7613 

It IS known that dynamic rotor inflow has a substantial effect on 
rotor dynamic loads Despite the complexity of the unsteady flow 
problem, simple analytical models can be made useful by identifying 
their parameters from transient response tests without performing 
flow measurements Two analytical inflow models are studied the 
first IS based on an equivalent blade Lock number, the second is 
based on a time delayed unsteady momentum inflow In preparation 
for the experimental data analysis, identifications from simulated 
test data and an eigenvalue analysis are performed The experimental 
results show that the first analytical inflow model is accurate for 
rotor advance ratios of 0 4 and above For lower advance ratios, the 
second inflow model provides better accuracy Prediction studies 
with experimental data not used for the identification are performed 
to determine the accuracy of the mathematical models (Author) 


A79-22578 ff A five channel MSS for aircraft platform G 

Joseph and D S Kamat (Indian Space Research Organization, Space 
Applications Centre, Ahmedabad, India) In International Sym- 
posium on Remote Sensing of Environment, 12th, Manila, 
Philippines, April 20-26, 1978, Proceedings Volume 2 

Ann Arbor, Mich , Environmental Research Institute 
of Michigan, 1978, p 1219-1227 

Application of remote sensing for earth resources survey is one 
of the major activities of the Space Applications Center of the Indian 
Space Research Organization (ISRO) ISRO has developed a five- 
channel multispectral scanner (MSS) The present MSS instrument 
has a capability to choose any four spectral bands between 0 5 to 1 1 
micron and one channel in the 8 to 12 micron band The MSS 
instrument has a field of view of 5 milhradian and a spatial resolution 
of 15 m when flown at a height of 3 km The instrument has some 
unique features incorporated for operational needs A checkout 
facility enables the operator to monitor the complete health of the 
MSS to give GO/NO-GO decision before the mission starts The 
instrument is mounted on a Dakota DC-3 aircraft and is being used 
to collect data for various user agencies in India The work in respect 
of data preprocessing and the final data product is also discussed 

(Author) 

A79-22620 (j Infrared remote sensing on geothermal areas 

by helicopter M Sekioka (Defense Academy, Yokosuka, Kanagawa, 
Japan) and K Yuhara (Kyushu University, Fukuoka, Japan) In 
International Symposium on Remote Sensing of Environment, 12th, 
Manila, Philippines, April 20 26, 1978, Proceedings Volume 3 

Ann Arbor, Mich , Environmental Research Institute 
of Michigan, 1978, p 1679-1686 7 refs 
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A technique is developed to determine surface temperature 
distributions by using a helicopter-borne infrared thermographic in- 
strument giving thermal images of television type Making a helicop- 
ter with an open hatch on its floor, through which thermal images 
are photographed, to hover over the target area, the temperature 
distributions with high resolution can be obtained in projection on a 
horizontal plane Two experimental surveys were performed for 
several subregions of an active volcanic island In the first survey, an 
attempt to print out digitally the ratio of areas between each adja- 
cent isotherm on the isothermal image is carried out with an isother- 
mal area processor A method converting the isothermal pattern of 
geothermal fields to a distribution of heat discharge will be applied 
to such a ratio of areas of isothermal patterns thus obtained m the 
near future In the second one, effects of atmospheric absorption and 
emission between the sensor of the thermocamera and the target area 
are evaluated using a newly developed helicopter-borne radiosonde 
system to correct the surface temperatures measured by the thermo- 
camera (Author) 

A79-22673 § US Coast Guard utilization of remote sensing 

techniques for ocean surveillance J R White, 0 R Freezer, and R 
R Vollmers (U S Coast Guard, Washington, D C ) In International 
Symposium on Remote Sensing of Environment t2th, Manila, 
Philippines, April 20-26, 1978, Proceedings Volume 3 

Ann Arbor, Mich , Environmental Research institute 
of Michigan. 1978, p 2307-231 1 

The missions normally performed by the Coast Guard include 
pollution surveillance (oil slick detection), search and rescue, ice 
reconnaissance, and enforcement of laws and treaties, requiring 
large-scale ocean surveillance Evaluation of sensor systems of various 
type has shown that the Coast Guard missions can be performed 
effectively using sensor-equipped aircraft Particularly convincing 
were the excellent results obtained with the Airborne Oil Surveil 
lance systems, AOSS I and AOSS II The airborne sensors discussed 
in the present paper include the side-looking airborne radar, the 
IR/UV line scanner, the aerial reconnaissance camera, the airborne 
data annotation system, and the control display and record console 

V P 

A79-22705 The future - ARTS III F M McDermott 

(Annua! Air Law Symposium, 12th, Dallas, Tex . Apr 20-22, 1978 ) 
Journal of Air Law and Commerce, vol 44, no 2, 1978, p 321 332 
43 refs 

The function and performance of automated radar terminal 
systems (ARTS) are discussed The relation of ARTS and the NAS 
Stage A computer system is considered with particular reference to 
weather data and accident reconstruction The present system of 
automation is described, and aviation history leading to the develop 
ment of automated systems is surveyed The importance of maintain 
mg tape recordings of data and communications is indicated M L 


A79-22710 The role of metallurgy in aircraft accident 

investigation and litigation A S Tetelman and H S Redmon, Jr 
(Phelps, Dunbar, Marks, Clauerie and Sims, New Orleans. La ) (An- 
nual Air Law Symposium, 12th, Dallas, Tex , Apr 20-22, 1978} 
Journal of Air Law and Commerce, vol 44, no 2, 1978, p 401 416 

In this article on forensic metallurgy, a metallurgist and a lawyer 
speak in the roles of expert witness for the defense and lawyer for 
the defense The imaginary case involves the imaginary crash of a 
light single engine aircraft on landing, and it is assumed that wit 
nesses reported an uncontrolled bank to the left Exhibits and 
analysis suggesting that cable failure resulted from separation of wing 
and fuselage rather than from overload fatigue are examined M L 

A79-22711 Availability and use of weather data C H 

Smith (Annual Air Law Symposium, 12th, Dallas, Tex , Apr 20 22, 
1978 ) Journal of Air Law and Commerce, vol 44, no 2. 1978, p 
417-465 120 refs 

The influence of weather data on aviation is discussed, and it is 
suggested that weather tends to increase the likelihood of aviation 


accidents rather than to be the primary cause Aviation weather 
products are discussed with reference to surface weather observa- 
tions, aviation weather reports, terminal forecasts, area forecasts, 
Sigmets and Airmets, winds aloft forecast, pilot reports, surface 
weather maps, and weather depiction charts Availability and certifi 
cation of weather data are considered Weather data as evidence are 
discussed in terms of official records statutes M L 

A79-22772 Army outlook Flight control systems S C 

Stevens (U S Army, Aviation Research and Development Command, 
St Louis, Mo ) Vertiflite, vol 25, Jan Feb 1979, p 10 15 

Future concerns of Army Aviation referring to R&D community 
are discussed especially areas m which rotary wing control improve 
ments may be made Consideration is given to Nap-Of The-Earth 
(NOE) Flight, All Weather Operation, Attack/Scout Mission, Target 
Hand Off, and Air To Air Self Defense projected tactics, concluding 
that a more complex design of flight control systems is needed 
Attention is also given to the multi redundant f!y-by wire/fly-by 
light, external rotating controls, flight control interaction, and inte 
grated controllers systems Army Aviation efforts in conjunction 
with NASA for meeting several rotary wing stringent requirements 
are mentioned, as is the AVRADCOM RDT&E plan, which describes 
the overall flight control system program A A 


A79-22774 * Thermochemical characterization of some 

thermally stable thermoplastic and thermoset polymers D A 
Kourtides. W J Gilwee, Jr , and J A Parker (NASA, Ames Research 
Center, Moffett Field, Calif ) Polymer Engineering and Science, vol 
19, Jan 1979, p 24 29 31 refs 

The thermochemical and flammability properties of some 
thermally stable polymers considered for use in aircraft interiors are 
described The properties studied include (1) thermomechanical 
properties such as glass transition and melt temperature, (2) dynamic 
thermogravimetric analysis in anaerobic environment, (3) flam- 
mability properties such as oxygen index, flame spread, and smoke 
evolution, and (4) selected physical properties The thermoplastic 
polymers evaluated include polyphenylene sulfide, polyaryl sulfone, 
9,9 bis(4-hydroxyphenyl)-fluorene polycarbonate poly(dimethyl 
siloxane) and polyether_sulfone The thermoset polymers evaluated 
include epoxy, bismaleimide, a modified phenolic, and polyaromaiic 
melamine resin These resins were primarily used in the fabrication of 
glass-reinforced prepregs for the construction of experimental panels 
Test results and relative rankings of some of the flammability 
parameters are presented, and the relationship of the molecular 
structure, char yield, and flammability properties of these polymers 
are discussed (Author) 


A79-22839 Sikorsky S-76 stresses performance R R 

Ropelewski Aviation Week and Space Technology, vol 110, Feb 
19, 1979, p 61-63,65-68 

Structure and performance of the S-76 helicopter, in service 
since February 1979, are described in detail, together with informa- 
tion on flight tests The S 75 has a maximum gross weight of 10,000 
lb, a fuel capacity of about 1,820 lb, and twin Allison 250-030 
turboshaft engines producing 650 shp each at take off 40% of the 
aircraft's surface area and most of the rear fuselage and tail are made 
of lightweight, corrosion-free composite materials Maximum speed is 
estimated at 287 km/hr, and best rate of climb at 6 9 m/sec The 
characteristics of the aircraft in terms of stability, performance, 
vibration and interior noise levels are discussed, noting taxiing, hover 
and forward flight capabilities A A 

A79 22921 * Development of noise and vibration ride com- 

fort criteria T K Dempsey, J D Leatherwood, and S A Clevenson 
(NASA, Langley Research Center, Hampton, Va) Acoustical 
Society of America, Journal, vol 65, Jan 1979, p 1 24 132 23 refs 

A laboratory investigation was directed at the development of 
criteria for the prediction of ride quality in a noise vibration 
environment The stimuli for the study consisted of octave bands of 
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noise centered at 500 and 2000 Hz and vertical floor vibrations 
composed of either 5 Hz sinusoidal vibrations, or random vibrations 
centered at 5 Hz and with a 5 Hz bandwidth Results indicated that 
the total subjective discomfort response could be divided into two 
subjective components One component consisted of subjective 
discomfort to vibration and was found to be a linear function of 
vibration acceleration level The other component consisted of 
discomfort due to noise which varied logarithmically with noise level 
(power relationship) A model of subjective discomfort that ac- 
counted for the interdependence of noise and vibration was 
developed The model was then used to develop a set of criteria 
(constant discomfort) curves that illustrate the basic design tradeoffs 
available between noise and vibration (Author) 

A79-22946 Towards a realistic structural analysis/design 

system P Mason, D Gregory, T Balderes, and S laccarino 
(Grumman Aerospace Corp , Bethpage, NY) In Trends in com- 
puterized structural analysis and synthesis. Proceedings of the 
Symposium, Washington, DC, October 30-November 1, 1978 
Oxford and Elmsford, N Y , Pergamon Press, 
1978, p 285-294 19 refs 

A description is given of work which is concerned with the 
development of a practical and realistic structural analysis and design 
system Key concepts behind a realistic structural analysis-design 
system include modularity, integration, interaction, versatility, realis- 
tic design criteria, graphical control, common geometric data base, 
automatic data retrieval systems (data banks) and multistrategy 
design schemes to account for different types of construction Most 
of these concepts and capabilities already exist within two mam 
engineering systems Current efforts in structural analysis have the 
objective to add to the existing systems the required design 
capability and to unite the appropriate features of the two systems 

G R 

A79-22951 Adaptive approximations in finite element 

structural analysis A Peano (Milano, Politecnico, Milan, Italy), A 
Pasmi, R Riccioni, and L Sardella (Istituto Sperimentale Modelli e 
Strutture. Bergamo, Italy) In Trends in computerized structural 
analysis and synthesis. Proceedings of the Symposium, Washington, 
D C , October 30-November 1, 1978 Oxford and 

Elmsford, N Y , Pergamon Press, 1978, p 333-342 19 refs 

A finite element computer program is termed adaptive when it 
possesses a local a posteriori error estimation capability, along with a 
capability of assigning (automatically or with minimum user interac- 
tion) additional degrees of freedom to regions with particularly high 
accuracy requirements The automated convergence process reduces 
the discretization error until the accuracy desired is obtained, 
thereby establishing confidence in the solution The purpose of the 
present paper is to demonstrate, on the basis of two and 
three-dimensional applications, an adaptive computer program 
capable of obtaining improved solutions at minimum cost The 
behavior of p-convergent approximations at crack tip singularities is 
studied, and the implementation of adaptive finite element tech- 
niques into second generation large-scale computer programs is 
discussed V P 

A79-23241 A functional evaluation of a thrust carrying 

cylindrical roller bearing design F R Morrison, J Pirvics, and W J 
Crecelius (SKF Industries, Inc, King of Prussia, Pa) American 
Society of Mechanical Engineers and American Society of Lubrica- 
tion Engineers, Joint Lubrication Conference. Minneapolis, Minn , 
Oct 24-26, 1978, ASME Paper 78-Lub-28 6 p 13 refs Members, 
$1 50, nonmembers, S3 00 Army sponsored research 

A first generation bearing is designed to be used as a replace 
ment for the pair of bearings currently located at one end of the 
spiral bevel input pmion in the transmission of a U S Army 
Blackhawk size helicopter The design effort and the preliminary 
experimental evaluation of this prototype bearing are described 
Functional evaluation concerns a special 60 mm bore cylindrical 
roller bearing designed to support the radial and thrust loads 


developed by the spiral bevel input Two prototype bearings are 
fabricated and laboratory tested Lubrication is supplied through 
synthetic-lubricant circulation Visual and SEM examination of the 
bearing surfaces after accumulated 32-hr operation show no abnor- 
mal deterioration of the load-supporting contact surfaces The 
condition of the load-supporting contact surfaces after predominant 
thrust loading is found to be quite satisfactory S D 

A79-23246 * jf Filtration effects on ball bearing life and 
condition in a contaminated lubricant S H Loewenthal (NASA, 
Lewis Research Center, Cleveland, Ohio) and D W Moyer (Tribon 
Bearing Co , Cleveland, Ohio) American Society of Mechanical 
Engineers and American *^ociety of Lubrication Engineers, Joint 
Lubrication Conference, Minneapolis, Minn . Oct 24-26, 1978, 
ASME Paper 78-Lub 34 6 p 20 refs Members, Si 50, nonmembers, 
S3 00 

Ball bearings were fatigue tested with a noncontammated 
MIL-L 23699 lubricant and with a contaminated MIL-L 23699 
lubricant under tour levels of filtration The test filters had absolute 
particle removal ratings of 3, 30, 49, and 105 microns Aircraft 
turbine engine contaminants were injected into the filter's supply 
line at a constant rate of 125 milligrams per bearing hour Bearing 
life and running track condition generally improved with finer 
filtration The experimental lives of 3- and 30 micron filter bearings 
were statistically equivalent, approaching those obtained with the 
noncontammated lubricant bearings Compared to these bearings, the 
lives of the 49 micron bearings were statistically lower The 
105 micron bearings experienced gross wear The degree of surface 
distress, weight loss, and probable failure mode were dependent on 
filtration level, with finer filtration being clearly beneficial (Author) 

A79-23250 An airborne microcomputer for radio naviga- 

tion J L Houle (Ecole Polytechnique, Montreal, Canada) and M 
Lavoie (Canadian Marconi Co , Montreal, Canada) International 
Journal of Mini and Microcomputers, vol 1, no 1, 1978, p 25-34 
14 refs 

The purj50se of this paper is to present the architecture and the 
tasks of a microcomputer dedicated to airborne radio navigation The 
system consists of a three frequency Omega signal receiver coupled 
to a microprocessor Some of the features of the overall system are 
original enough to be of interest to engineers and scientists involved 
with microprocessor applications The computer is interfaced with 
A/D, D/A, digital output, digital input as well as a rudimentary 
buffered modem between the control and display unit of the 
CMA-734 and the computer itself The paper briefly covers the 
principles and development of hyperbolic radio navigation The 
microprocessor is examined, with attention given to some interesting 
special features of the interfaces Finally, the software is described 
along with the equations and algorithms necessary to command the 
automatic flight control system of the aircraft, point the directional 
antenna, monitor the status of the input output of the system, and 
to detect malfunctions of its own memory and other modules 

(Author) 

A79 23377 jj Determination of friction losses in a turbine 

blade boundary layer (Determinarea pierdenlor prin frecare in stratui 
limita pe paleta de turbina) V Pimsner and N Baran (Bucuresti, 
InstitutuI Politehnic, Bucharest, Rumania) Studii si Cercetari de 
Mecamca Aphcata, vol 37, July-Aug 1978, p 527 534 6 refs In 
Rumanian 

A method of calculating the characteristics of the boundary 
layer of a turbine blade in a cascade is proposed The boundary layer 
equations are solved by the finite difference method Formulas are 
given which are valid for the determination of the friction losses in 
the boundary layer as a function of the boundary layer parameters 

PTH 

A79-23509 * Effect of lip and centerbody geometry on 

aerodynamic performance of inlets for tilting-nacelle VTOL aircraft 
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R R Burley (NASA Lewis Research Center. Cleveland, Ohio) 
American Institute of Aeronautics and Astronautics, Aerospace 
Sciences Meeting, 17th, New Orleans, La , Jan 15-17, 1979, Paper 
79 0381 25 p 8 refs 

Inlets for tilt nacelle VTOL aircraft must operate over a wide 
range of incidence angles and engine weight flows without internal 
flow separation Wind tunnel tests of scale model inlets were 
conducted to evaluate the effectiveness of three geometric variables 
to provide this capability Increasing the lip contraction ratio 
increased the separation angle at all engine weight flows The 
optimum axial location of the centerbody occurred when its leading 
edge was located just downstream of the inlet lip Compared with a 
short centerbody, the optimum location of the centerbody resulted 
in an increase in separation angle at all engine weight flows 
Decreasing the lip major to minor-axis ratio increased the separation 
angle at the lower engine weight flows (Author) 

A79-23510* ij Aerodynamic performance of scarf inlets J 
M Abbott (NASA, Lewis Research Center, Cleveland, Ohio) 
American Institute of Aeronautics and Astronautics, Aerospace 
Sciences Meeting, 17th, New Orleans, La , Jan 15-17, 1979, Paper 
79 0380 21 p 

A scarf inlet is characterized by having a longer lower lip than 
upper lip leading to both aerodynamic and acoustic advantages 
Aerodynamically, a scarf inlet has higher angle of attack capability 
and IS less likely to ingest foreign objects while the aircraft is on the 
ground Acoustically, a scarf inlet provides for reduced inlet radiated 
noise levels below the engine as a result of upward reflection and 
refraction of inlet radiated noise Results of a wind tunnel test 
program are presented which illustrate the aerodynamic performance 
of two different scarf inlet designs Based on these results, scarf inlet 
performance is summarized in a way to illustrate the advantages and 
limitations of a scarf inlet compared to an axisymmetnc inlet 

(Author) 

A79-23512 * jj Effect of forward velocity and crosswmd on 
the reverse*thrust performance of a variable-pitch fan engine D C 
Reemsnyder and D A Sagerser (NASA, Lewis Research Center, 
Cleveland, Ohio) American Institute of Aeronautics and Astronau- 
tics, Aerospace Sciences Meeting, 17th. New Orleans. La . Jan 15-17, 
1979, Paper 79-0105 20 p 12 refs 

Variable-pitch-fan engines may be attractive for future short- 
haul aircraft if sufficient reverse thrust is available for aircraft de 
celeration after touchdown Thrust reversal is obtained in these 
engines by changing fan blade pitch about 90 deg, which causes the 
fan airflow to enter the fan duct nozzle and exhaust through the fan 
inlet This capability would eliminate the heavy and costly thrust 
reverser system required for current fixed pitch turbofan engines 
NASA has, therefore, supported the development of advanced tech 
nology for a quiet, clean, high-bypass ratio turbofan engine for 
future short-haul aircraft In connection with this program, tests 
were conducted to determine the effect of forward velocity and 
angle of attack on steady state reverse-thrust perfo'^manre Other 
objectives of the tests were related to the determination of the effect 
of forward velocity on forward to reverse thrust transient perfor- 
mance and the determination of the effectiveness of an overshoot 
blade angle technique to establish reverse thrust during a transient 
The results of the tests are discussed G R 


A79-23513 * ff Preliminary flight and wind tunnel compari- 

sons of the inlet/airframe interaction of the F-15 airplane L 0 

Webb, S A Whitmore, and R L Janssen (NASA, Flight Research 
Center, Edwards, Calif ) American Institute of Aeronautics and 
Astronautics, Aerospace Sciences Meeting, 17th, New Orleans, La , 
Jan 15-17, 1979, Paper 79-0102 18 p 8 refs 

Preliminary flight and wind tunnel comparison data are pre- 
sented for the F-15 inlet/airframe interactions program Test 
conditions and instrumentation for both the model and the aircraft 
are described Flight and wind tunnel inlet drag data (for a 0-deg 


angle of attack and Mach numbers of 0 6, 0 9, and 1 2), derived by 
using nearly identical pressure integration equations, are compared 
The effects of a movable cowl, movable ramps, and other system 
components on pressure flow fields along the airframe are discussed 
Excellent agreement between wind tunnel and flight pressure- 
integrated drags is found at all three Mach numbers The wind tunnel 
data show good agreement for pressure integrated and force-balance- 
measured inlet drag, except at Mach 0 6 Flight-measured pressure- 
integrated inlet lift IS lower than that measured in the wind tunnel 

SD 

A79-23515 * ,7 Computational aerodynamics development 

and outlook /Dryden Lecture in Research for 1979/ D R Chapman 
(NASA, Ames Research Center, Moffett Field, Calif ) American 
Institute of Aeronautics and Astronautics, Aerospace Sciences 
Meeting, 17th, New Orleans, La , Jan 15 17, 1979, Paper 79-0129 
30 p 150 refs 

Some past developments and current examples of computational 
aerodynamics are briefly reviewed An assessment is made of the 
requirements on future computer memory and speed imposed by 
advanced numerical simulations, giving emphasis to the Reynolds 
averaged Navier Stokes equations and to turbulent eddy simulations 
Experimental scales of turbulence structure are used to determine 
the mesh spacings required to adequately resolve turbulent energy 
and shear Assessment also is made of the changing market 
environment for developing future large computers, and of the 
projections of micro-electronics memory and logic technology that 
affect future computer capability From the two assessments, 
estimates are formed of the future time scale in which various 
advanced types of aerodynamic flow simulations could become 
feasible Areas of research judged especially relevant to future 
developments are noted (Author) 

A79-23517 * f‘ Computation of supersonic viscous flows over 
ogive-cylmders at angle of attack J V Rakich, Y C Vigneron, and 
R Agarwai (NASA, Ames Research Center, Moffett Field, Calif ) 
American Institute of Aeronautics and Astronautics. Aerospace 
Sciences Meeting, 17th, New Orleans, La , Jan 15-17, 1979, Paper 
79 0131 10 p 19 refs Grant No NGR 16-002 038 

The parabolic Navier Stokes (PNS) marching finite difference 
method is applied to 3 D viscous flow over pointed ogtve-cylinders, 
and to turbulent flow over a cone Ogive computations were 
performed using the new technique recently reported i>y Vigneron, 
Rakich, and Tannehill Comparison is made with experiment and 
mviscid computations The present results show that this method, 
which neglects part of the pressure gradient in the x momentum 
equation, is nevertheless valid for flows with a strong favorable 
pressure gradient In addition, turbulent separated flow over a cone 
has been computed using the older PNS code due to Lubard and 
Helliwell__ It is found that one must freeze the turbulent eddy 
viscosity model upstream of 3-D separation to get agreement with 
experiment (Author) 

A79-23526 - Computational optimization and wind tunnel 

test of transonic wing designs H P Haney, R R Johnson (Vought 
Corp , Dallas, Tex ), and R M Hicks (NASA, Ames Research Center, 
Aerodynamics Research Branch, Moffett Field, Calif ) American 
Institute of Aeronautics and Astronautics, Aerospace Sciences 
Meeting, 17th New Orleans, La . Jan 15-17, 1979, Paper 79-0080 
12 p 7 refs 

A practical procedure for the optimum design of transonic wings 
IS demonstrated The procedure uses an optimization program based 
on the method of feasible directions coupled with an aerodynamic 
analysis program which solves the three dimensional potential equa 
tion for subsonic through transonic flow Two new wings for the A 7 
aircraft were designed by using the optimization procedure to 
achieve specified surface pressure distributions The new wings, along 
with the existing A-7 wing, were tested in the Ames 11-foot 
transonic wind tunnel The experimental data show that all of the 
performance goals were met (Author) 
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A79-23531 h Propulsion integration of a supersonic cruise 

strike-fighter W W Hinz and E H Miller {Grumman Aerospace 
Corp , Beihpage, N Y ) American Institute of Aeronautics and 
Astronautics, Aerospace Sciences Meeting, 17th, New Orleans, La, 
Jan 15-17, 1979, Paper 79 01 00 11 p 10 refs 

Requirements for efficient supersonic cruise in future strike- 
fighter aircraft place increased emphasis on the integration of the 
propulsion system The current paper reviews the propulsion 
considerations that contributed to an attractive aircraft design, and 
reports the results of a wind tunnel test program that examined a 
matrix of inlet, nacelle, and exhaust nozzle configurations These 
propulsion components were incorporated into a complete aircraft 
model, insuring proper geometric simulation of aircraft/propulsion 
interference effects, and tested at Mach 1 5 and 2 0 Included m the 
propulsion package were rectangular and semi-circular inlet con 
figurations Nozzles examined included the wedge, ALBEN, 2-D C-D, 
and current and advanced axisymmetric configurations The external 
drag data acquired during these tests and supporting inlet/nozzle 
internal performance and weight data were subsequently combined 
to determine the overall propulsion system impact on mission and 
aircraft takeoff gross weight (Author) 

A79-23532 * ff Performance characteristics of nonaxisym- 
metnc nozzles installed on the F-18 aircraft F J Capone (NASA, 
Langley Research Center, High Speed Aerodynamics Div , Hampton, 
Va ), N S Gowadia (Northrop Corp , Hawthorne. Calif ), and W H 
Wooten (General Electric Co, Cincinnati, Ohio) American Institute 
of Aeronautics and Astronautics, Aerospace Sciences Meeting, 17th, 
New Orleans, La , Jan 15-17, 1979, Paper 79-0101 31 p 19 refs 
The Langley Research Center has conducted an experimental 
program on a model of the F 18 airplane to determine the 
performance of nonaxisymmetric nozzles relative to the aircraft's 
baseline axisymmetric nozzle The performance of a single expansion 
ramp (ADEN) and two-dimensional convergent-divergent (2 D C D) 
nozzle were compared to the baseline axisymmetric nozzles The 
effects of vectoring and reversing were also studied Performance of a 
modified YF-17 airplane with the ADEN nozzle was also estimated 
The results of this investigation indicate that nonaxisymmetric 
nozzles can be installed on a twin engine fighter airplane with equal 
or better performance than axisymmetric nozzles The nonaxisym- 
metric nozzles also offer potential for innovative and improved 
aircraft maneuver through thrust vectoring and reversing The 
YF 17/ADEN flown as a technology demonstrator would have 
reduced performance compared to an unmodified YF-17 However, 
on an equal aircraft weight basis, performance would essentially be 
equivalent This study also showed that the YF-17 can serve as a 
testbed to validate nonaxisymmetric nozzle technology (Author) 


A79-23534 § Advanced weapons carriage coni,«;pts through 

integrated design M N Gough, Jr (Grumman Aerospace Corp, 
Bethpage, NY) and D R Carlson (Hughes Aircraft Co, Missile 
Systems Group, Canoga Park, Calif ) American Institute of Aero- 
nautics and Astronautics, Aerospace Sciences Meeting, 17th, New 
Orleans, La , Jan 15 17, 1979, Paper 79-0092 1 3 p 

In the past, weapons and air vehicles were designed independent 
ly of each other with subsequent weapon integration, resulting in 
macceptable integration penalties In the present paper, the joint 
Grumman/Hughes Advanced Weapon Carriage Configured Vehicle 
study IS described which addresses this problem The weapon system 
concepts derived to illustrate the value of early weapon and carrier 
integration are discussed with particular reference to the top- 
translating carriage concept V P 


A7^^jd 41 * Effects of turbulence model selection on the 

prediction of complex aerodynamic flows T J Coakiey and M Y 
Bergmann (NASA, Ames Research Center, Moffett Field, Calif ) 
American Institute of Aeronautics and Astronautics, Aerospace 
Sciences Meeting, 17th. New Orleans, La. Jan 15 17, 1979, Paper 
79 0070 20 p 18 refs 


Numerical simulations of viscous transonic flow over a circular- 
arc airfoil and in a diffuser are described The simulations are made 
with a new computer program designed to serve as a tool in the 
development of improved turbulence models for complex flows The 
program incorporates zero-, one-, and two-equation eddy viscosity 
nvDdels and includes a variety of subsonic and supersonic boundary 
conditions The airfoil flow contains a shock separated boundary 
layer interaction that has resisted previous attempts at simulation 
The diffuser flow also contains a shock boundary-layer interaction, 
which has not been simulated previously Calculations using standard 
turbulence models, developed originally for incompressible un- 
separated flows, are described Results indicate that although there 
are interesting differences in predictions between the various models, 
none of them predict the flows accurately Suggestions for improved 
turbulence models are discussed (Author) 


A79-23542 * ff On turbulence modeling for unsteady transon- 
ic flows J G Marvin, L L Levy, Jr , and H L Seegmiller (NASA, 
Ames Research Center, Moffett Field, Calif ) American Institute of 
Aeronautics and Astronautics, Aerospace Sciences Meeting, 17th, 
New Orleans, La , Jan 15-17, 1979, Paper 79-0071 16 p 18 refs 
A detailed examination of the turbulent field in an unsteady 
transonic flow undergoing shock-induced separation is conducted 
Ensemble-averaged mean and fluctuating velocities, obtained from 
conditionally sampled laser velocimeter data, are described and 
analyzed to assess the applicability of modeling concepts usually 
employed in steady-flow problems Some comparisons with compu- 
tations employing the Reynolds averaged Navier-Stokes equations 
with a mixing length turbulence model are then presented to illus- 
trate the status of current predictive capabilities The results appear 
to imply that turbulence models developed for steady flows apply 
and that the model need not reflect all the fine details of the 
turbulent structure but rather account in an approximate way for the 
production and destruction of the turbulence G R 

A79-23549 ff A model of external burning propulsion D W 
Harvey (McDonnell Douglas Astronautics Co. Huntington Beach, 
Calif ) and I Catton ((California, University. Los Angeles. Calif ) 
American Institute of Aeronautics and Astronautics, Aerospace 
Sciences Meeting, 17th, New Orleans, La, Jan 15 17, 1979, Paper 
79-0358 13 p 15 refs USAF-supported research 

A computer model of external burning propulsion of axisym 
metric, supersonic vehicles is described Reactive gaseous injectant 
issues from individual nozzles around the vehicle periphery, near the 
base At the base these individual jets merge into an annulus of 
injectant surrounding the base cavity Detailed individual jet calcula 
tions in the region upstream of the base are made by an existing 
analysis developed for fuel-rich jet interaction The injectant annulus 
IS calculated assuming an adjustable fraction of the flow at equilib 
rium and the remainder frozen, mass and momentum are conserved, 
and the transverse pressure gradients are assumed negligible Results 
and trends are presented for parameters including Mach number, 
altitude, vehicle geometry and injectant mass and momentum flux 
and composition (Author) 

A79 23550 k Some features of the unsteady pressure field in 

transonic airfoil buffeting F W Roos (McDonnell Douglas Research 
Laboratories, St Louis. Mo) American Institute of Aeronautics and 
Astronautics, Aero^ace Sciences Meeting, 17th, New Orleans, La . 
Jan 15-17, 1979. Paper 79-0351 11 p 17 refs 

Comparisons are made between the unsteady transonic flow 
fields of two airfoils a Whitcomb supercritical airfoil and a 
conventional NACA 0012 section Wind tunnel experiments on these 
airfoils included penetration into buffeting as a result of high section 
lift coefficient and/or high freestream Mach number Fluctuating 
surface pressure, lift, and shock location were measured on both 
airfoils Two point pressure cross correlations were used to determine 
coherence and propagation direction of pressure fluctuation patterns 
on the upper surface of each airfoil Between the upper surface shock 
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and the trailing edge, pressure disturbances propagated upstream in 
attached flow, but traveled downstream when extensive separation 
existed In the latter case, convection velocities were found to be 
frequency dependent Another cross correlation, relating surface 
pressure fluctuations to unsteady lift, was employed to establish 
which regions of the pressure fields were of primary importance in 
producing buffeting forces The supercritical airfoil exhibited less 
periodicity m its cross-correlation This result was attributed to the 
flat topped, aft cambered shape of the supercritical airfoil section, 
which reduced the coupling between shock oscillations and lift 
fluctuations (Author) 

A79-23561 fj Investigation of cross flow shocks on delta 

wings in supersonic flow M J Siclari (Grumman Aerospace Corp , 
Bethpage, N Y ) American Institute of Aeronautics and Astro 
nautics. Aerospace Sciences Meeting, 17th, New Orleans, La, Jan 
15-17, 1979, Paper 79 0345 17 p 17 refs Contract No 

F33615-77 C 3126 

In the study described, a finite difference approach to solving 
the rotational Euler equations, explicitly fitting shocks as a 
boundary. 'S applied to a variety of geometrical shapes in the lower 
supersonic Mach number regime It is shown how special techniques 
based on the physics of the flow can be used to circumvent a variety 
of numerical difficulties encountered with the conical flow problem 
that are primarily associated with the initial value characteristics of 
the hyperbolic scheme, causing embedded shock induced entropy 
and cross flow layers to develop on the body surface V P 

A79 235^2 ff Computational transonic design procedure for 

three-dimensional wings and wmg-body combinations V Shankar, 
N D Malmuth (Rockwell International Science Onter, Thousand 
Oaks. Calif ), and J D Cole (California, University. Los Angeles. 
Calif ) American Institute of Aeronautics and Astronautics, Aero 
space Sciences Meeting, 17th New Orleans, La , Jan 15-17, 1979, 
Paper 79-0344 15 p 17 refs Contract No F44620-76-C 0044 

A computational transonic design procedure for three- 
dimensional wings in which shapes are determined supporting 
prescribed pressure distributions, is presented The method uses an 
existing three-dimensional modified small disturbance theory analysis 
code to include the design procedure A consistent analysis design 
differencing procedure at the wing slit is implemented Design results 
are presented for aft and forward swept wings in isolation as well as 
m the presence of a fuselage Performance of the designed wing at 
off-design Mach number and in the presence of solid and free jet 
wind tunnel walls is also reported (Author) 


A79-235$3 ff Some basic test results of V/STOL )et induced 

lift effects in hover f A Wohllebe and D Migdal (Grumman 
Aerospace Corp , Bethpage, N Y ) American Institute of Aeronautics 
and Astronautics, Aerospace Sciences Meeting, 17th, New Orleans, 
La , Jan 15-17, 1979, Paper 79-0339 7p 6 refs 

Jet induced effects usually manifest themselves on a V/STOL 
aircraft as additional forces and moments caused by the presence of 
propulsive jets Configuration parameters are known to determine 
both the magnitude and direction of induced forces in-ground effect 
These forces are significant in determining aircraft takeoff weight or 
useful load Small-scale hover test results are presented for aircraft 
models having two jets with a high wing, low canard arrangement, as 
well as a low-wing, tee tail arrangement Configuration test param- 
eters include fuselage contour, jet splay angle, canard size, and strake 
effects Results indicate that either fuselage shaping or fuselage 
strakes can be very effective in creating positive lift on hovering 
aircraft (Author) 

A79-23555 ff Experimental techniques used to evaluate pro- 

pulsion system interference effects on the cruise configuration of the 
Boeing C-14 D N Hunt (Boeing Aerospace Co, Seattle, Wash) 
American Institute of Aeronautics and Astronautics, Aero^ace 
Sciences Meeting, 17th, New Orleans, La , Jan 15-17, 1979, Paper 
79-0335 9 p 5 refs 


For upper surface blowing (USB) configurations the determina 
tion of jet interference effects is an important part of cruise drag 
prediction Accurate determination of jet interference in the wind 
tunnel is a problem requiring great attention to the details of thrust- 
drag bookkeeping, model design details, and thrust calibration tech- 
niques The manner in which these problems were approached for 
the C-14 program is discussed and typical results are shown The 
quality of the final results is discussed in terms of wind tunnel data 
repeatability Comparison of the final drag results to flight test data 
IS shown (Author) 

A79-23556 J Jet-induced aerodynamics of V/STOL aircraft 

over a moving deck J H Kamman, C L Hall (McDonnell Aircraft 
Co , St Louis, Mo), and M M Walters (US Naval Material Com- 
mand, Naval Air Development Center, Warminster, Pa ) American 
Institute of Aeronautics and Astronautics, Aerospace Sciences Meet 
mg, 17th, New Orleans, La , Jan 15-17, 1979, Paper 79-0337 12 p 

The propulsive lift system induced aerodynamics of representa 
live V/STOL aircraft were assessed over a three degree of freedom 
ship deck motion simulator The primary objective of the investiga 
tion, conducted by McDonnell Aircraft Company under contract to 
the Naval Air Development Center, was to determine the effects of a 
variety of deck motions on the jet induced aerodynamics of V/STOL 
aircraft during landing and takeoff operations from seaborne plat 
forms The dynamic data were compared to predicted induced force 
and moment variations based on data obtained with fixed deck 
positions The comparisons indicate that the data acquired with deck 
motion can differ significantly from the predictions Several configu- 
ration related effects were also evaluated, including the effects of 
model contouring and lift improvement devices These results indi 
cate that accurate simulation of the fuselage lower surfaces can be 
very important and that lift in ground effect can be improved 
significantly by simple fences even at high deck roll angles (Author) 

A79-23557 ff Powered wind tunnel testing of the AV-8B - A 

straightforward approach pays off T R Lacey, D B Johnson, and 
J J Voda (McDonnell Aircraft Co, St Louis, Mo) American 
Institute of Aeronautics and Astronautics, Aerospace Sciences 
Meeting, 17th, New Orleans, La , Jan 15 17, 1979, Paper 79-0333 8 
P 

The general approach to powered V/STOL testing used in the 
AV-8B development program is presented Alternate approaches are 
discussed and the rationale for the approach which was selected is 
given A description of the power system and its checkout procedure 
IS included Aerodynamic force and moment data comparisons 
between scale model tests using cold jet simulation and full scale 
tests using the Pegasus 1 1 engine are included (Author) 

A79-23558 ff Low speed testing techniques for V/STOL 

aircraft in the Princeton dynamic model track W F Putman H C 
Curtiss, Jr (Princeton University, Princeton. N J ), and M Lapins 
(Grumman Aerospace Corp , Bethpage, N Y ) American Institute of 
Aeronautics and Astronautics, Aerospace Sciences Meeting, 17th, 
New Orleans, La , Jan 15-17, 1979, Paper 79-0334 1 7 p 12 refs 

Experimental techniques are discussed that permit evaluation of 
V/STOL aircraft aerodynamics in and near hovering flight The 
unique apparatus employed utilizes a moving model and allows 
precise control of model velocities from hover through the transition 
flight regime Quasi steady testing results are presented and discussed 
regarding their value in test productivity, examination of hysteresis 
phenomena, and elimination of recirculation effects due to the 
testing enclosure The suitability of Froude scale modeling is 
examined and the capability of complete flight dynamics simulation 
IS reviewed Particular attention is devoted to the capability for 
testing powered models both in and out of ground effect as well as 
for simulating the dynamics of ground effect A current Navy/NASA 
sponsored test program utilizing a Grumman Aerospace Corporation 
twin turbofan V/STOL aircraft model is discussed (Author) 

A79-23562 * = Recent advances in the solution of three- 

dimensional flow over wings with leading edge vortex separation F 
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T Johnson, E N Tmoco (Boeing Aerospace Co, Seattle, Wash ). P 
Lu, and M A Epton (Boeing Computer Services. Inc . Seattle. 
Wash ) American Institute of Aeronautics and Astronautics, Aero- 
space Sciences Meeting, 17th, New Orleans, La. Jan 15-17, 1979, 
Paper 79-0282 15 p 26 refs Contracts No NASM5169, No 
NASI 15275 

Recent advances in a panel method for the solution of 
three-dimensional flow about wing and wing-body combinations with 
leading-edge vortex separation are presented These advances were 
achieved as part of an ultimately successful assault on two 
shortcomings of the method, namely convergence failures in seeming- 
ly random cases, and overprediction of lift coefficient for high 
aspect ratio wings Advances include the implementation of im- 
proved panel numerics for the purpose of eliminating the highly 
non-linear effects of ring vortices around doublet panel edges, and 
the development of a least squares procedure for damping vortex 
sheet geometry update instabilities A variety of cases generated by 
the computer program implementing the method are presented 
These cases are of two types The first type consists of numerical 
studies, which verify the underlying mathematical assumptions of the 
method and moreover show that the results are strongly invariant 
with respect to such user dependent input as wmg panel layout, 
initial sheet shape, sheet rollup, etc The second type consists of 
cases run for the purpose of comparing computed results with 
experimental data, and these comparisons verify the underlying 
physical assumptions made by the method (Author) 

A79-23563 * ff On the stability of the boundary layer on a 
transonic swept wing L M Mack (California Institute of Technol- 
ogy, Jet Propulsion Laboratory. Pasadena. Calif ) American Institute 
of Aeronautics and Astronautics, Aerospace Sciences Meeting, 17th, 
New Orleans, La , Jan 15 17, 1979, Paper 79 0264 17 p 17 refs 
Contract No NAS7-100 

Both incompressible and compressible linear stability theory are 
applied to the three-dimensional compressible boundary layer on a 
particular transonic sweptback wing of infinite span A spatial stabil 
ity theory is used which identifies the growth direction with the real 
part of the complex angle of the group velocity It is found that in 
the forward, but not the rear, crossflow instability region, the maxi 
mum amplification rates of the steady disturbances may be calcu- 
lated to within about 10% by the incompressible stability theory 
There is little difference between the sixth and eighth order com- 
pressible theories The maximum amplification rate of the steady 
disturbances at any chordwise station is closely related to the maxi- 
mum crossflow at that station independent of the Reynolds number 
For other than crossflow instability, there can be large differences 
between the incompressible and compressible theories, both as to the 
amplification rate and the angle of the wavenumber vector for 
maximum instability Amplitude ratios of individual wave com- 
ponents are obtained by integrating the spatial amplification rate 
along the growth direction subject to the constraint that the wave- 
number vector IS irrotational This procedure yields steady distur 
bances aligned with the local potential flow direction whose wave 
lengths are nearly independent of downstream distance (Author) 


A79-23564 fi Amplification factors at transition on an un- 

swept wing in free flight and on a swept wing in wind tunnel L J 
Runyan and D George Faivy (Boeing Commercial Airplane Co . 
Seattle, Wash ) American Institute of Aeronautics and Astronautics. 
Aerospace Sciences Meeting, 17th, New Orleans. La, Jan 15 17, 
1979, Paper 79-0267 18 p 10 refs 

Theoretically predicted amplification characteristics of 
Tollmien-Schlichting and crossflow disturbances are correlated with 
experimental data on transition location A modified version of the 
MACK linear stability program was used to analyze two specific 
cases an unswept sailplane wing of high quality surface finish m free 
flight at low Reynolds number, and a swept wing section in a low 
turbulence wind tunnel For the sailplane wing, where transition was 
caused by Tollmien-Schlichtmg type instability, the amplification 
factor corresponding to transition was found to be about e to the 


15th p>ower For the swept wing model, where transition was caused 
by crossflow instability, the amplification factor corresponding to 
transition was about e to the 12th power (Author) 

A79-23568 }j Introducing cost effectiveness into the tactical 

airplane design cycle in a cost effective manner P G Osterbeck, R 
C Sutton, and L D Hawkms (Boeing Aerospace Co , Seattle, 
Wash ) American Institute of Aeronautics and Astronautics, Aero- 
space Sciences Meeting, 17th, New Orleans, La , Jan 15-17, 1979, 
Paper 79-0235 7 p 

A description is presented of an aircraft design approach which 
employs multilayered regressions for problem simplification The 
approach employs existing computer routines for surface fit regres 
sions and optimizations It has been found that the new approach 
provides adequate accuracy during the conceptual design process 
with a factor of ten (or greater) reduction in man hour and computer 
costs A scheme is involved that is extremely compatible with the 
computer graphics aided conceptual design process, giving the de 
signer the benefit of years of specialty engineer experience in his 
decision making The employed combination of multilayered regres- 
sions and multivariable data management techniques makes it pos- 
sible to conduct an adequate study of the considered problem within 
budgetary and calendar time constraint realisms G R 

A79-23570 fl Impact of cruise speed on productivity of 

supersonic transports E Q Bond, B R Wright ( Lockheed-California 
Co, Burbank, Calif), R A Flume (Braniff International, Dallas, 
Tex), and E A Carroll American Institute of Aeronautics and 
Astronautics, Aerospace Sciences Meeting, 17th, New Orleans, La , 
Jan 15-17, 1979, Paper 79-0231 12 p 

A comparison of airplane productivity and utilization levels 
derived from commercial airline type schedules based on 1995 
passenger demand forecasts was made between two subsonic and 
four supersonic cruise speed aircraft The cruise speed component is 
the only difference between the schedules Productivity to-speed 
relationships were determined for three discrete route systems. North 
Atlantic, transpacific, and North-South America AH three route 
systems show airplane productivity practically doubling between 
cruise speeds of Mach 0 82 and 2 0 Above Mach 2 0, further produc- 
tivity gams are a function of the particular route system The route 
systems with longer cruise distances are able to take advantage of 
cruise speeds higher than Mach 20 A weighted average of all three 
route systems shows only an additional 10 percent increase in pro- 
ductivity of the Mach 2 7 aircraft over the Mach 2 0 aircraft 

(Author) 

A79 23571 * ff Free oscillations of a large drop in space N 

Jacobi, R P Tagg, J M Kendall, D D Elleman, and T G Wang 
(California Institute of Technology, Jet Propulsion Laboratory, Pasa- 
dena. Calif ) American Institute of Aeronautics and Astronautics, 
Aerospace Sciences Meeting, 17th, New Orleans, La. Jan 15-17, 
1979, Paper 79-0225 lip 13 refs Contract No NAS7 100 

In preparation for forthcoming studies on materials processing 
in space, techniques and equipment are being developed for the 
deployment and control of large globules of liquid in a zero g 
environment This paper first presents a theoretical analysis of the 
intense sound field within an enclosure by which positioning forces, 
torques, and temporal perturbations may be applied to a sample 
Procedures for digital analysis of photographic records of the sample 
motion are described Results on the mean and oscillatory motion of 
a 2 5 cm diameter water drop during the flight of a SPAR rocket are 
given )n particular, spectra) analysis shows that the drop oscillates at 
several frequencies Identification with theoretically expected modes 
, IS made for some of the spectral lines (Author) 

A79-23577 j} F-16 high-alpha flight control characteristics 

and control system concept J K Buckner. J E Walker, and C K 
Clark (General Dynamics Corp . Fort Worth. Tex ) American 
Institute of Aeronautics and Astronautics, Aerospace Sciences 
Meeting, 17th, New Orleans, La . Jan 15-17, 1979, Paper 79-0403 9 
P 
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A description is presented of the concept and design of the 
high angle of attack features of the F 16 flight control system The 
F 16 IS the culmination of the lightweight fighter prototype flyoff 
competition held in 1974 This program was conceived by the Air 
Force to explore the advantages of emerging technologies as applied 
to fighter aircraft to achieve exceptional maneuverability in the air 
combat arena, with low cost to be held as a primary objeciive The 
performance and design goals for the F-16 placed significant pressure 
on the development of the flight control system Attention is given 
to the basic flight contiol system, departure prevention features, 
normal load factor/angle of-attack limiting, roll-rate limiting, rudder 
limiting, automatic spin prevention, and a flight demonstration of 
control system features G R 

A79'23578 ji Influence of fundamental parameters on the 

supersonic base flow problem in presence of an exhaust jet B Wag- 
ner {Dormer GmbH, Friedrichshafen, West Germany) and R A 
White (Illinois, University, Urbana, 111 ) American Institute of Aero- 
nautics and Astronautics. Aerospace Sciences Meeting. 17th. New Or- 
leans, La , Jan 15-17. 1979. Paper 79-0133 10 p 29 refs Bundes- 
mmisterium der Verteidigung Contract No T/RF 42/70016/71415 

For the axisymmetric base flow problem in presence of a jet a 
systematic study is carried out taking into account all essential 
physical parameters Using the method of characteristics for the 
mviscid outer flow and the method of Korst for the turbulent shear 
layers, the influence of the approaching boundary layer is introduced 
by the concepts of equwalent bleed and origin shift, and the ONER A 
angular criterion is used for the recompression process A modifica- 
tion of the ONERA-cnterion for the two stream recompression is 
proposed The results are thoroughly discussed and compared with 
experiments, and estimations of the Reynolds number influence are 
presented (Author) 

A79-23581 * Dynamic simulation studies of fuel conserva- 

tion procedures used m terminal areas P J O'Brien (FAA, National 
Aviation Facilities Experimental Center, Atlantic City, NJ), L 
Tobias, and E A Palmer (NASA, Ames Research Center, Moffett 
Field, Calif ) In Air Traffic Control Association, Annual Fall Con 
ference, 23rd, Fort Worth, Tex , October 2-5, 1978, Proceedings 
Washington, 0 C , Air Traffic Control Assooa 
tion, Inc , 1978, p 9-15 

A simulation program was devised to study the effects of fuel 
conservation procedures on ATC and terminal area operations The 
FAA National Aviation Facilities Experimental Center and the Ames 
Research Center have interconnected ATC and piloted simulation 
facilities at both centers A unique national simulation facility for 
the study of pilot/oontroller/system interactions was established The 
present paper describes the simulation facilities and outlines aircraft 
operational procedures evaluated m the experiments Two experi- 
ments studied are discussed the first involves two types of landing 
approaches, while the second involves both landing approaches and 
profile descents BJ 


A79-23582 ATC operations in first decade of en route 

automation A J Kulikowski (Air Route Traffic Control Center, 
Memphis, Tenn) In Air Traffic Control Association, Annual Fall 
Conference, 23rd, Fort Worth, Tex , October 2 5, 1978, Proceedings 
Washington, D C , Air Traffic Control Associa- 
tion, Inc , 1978, p 16-24 

It IS noted that automation and especially radar data processing 
have given the en route controller a superb tool which allows him a 
great degree of flexibility while increasing his capacity to handle 
traffic It IS found that the performance of air traffic controllers was 
quite good in the first decade of automation in en route ATC B J 

A79-23583 Integrated ATC development - The next de- 

cade The controller's viewpoint P C Sweers, III (Los Angeles Air 
Route Traffic Control Center, Palmdale, Calif) In Air Traffic 
Control Association, Annual Fall Conference, 23rd, Fort Worth. 


Tex, October 2 5, 1978, Proceedings Washing- 

ton, D C , Air Traffic Control Association, Inc , 1978, p 38 42 

It IS suggested that the most significant factor affecting the 
controller and the user in the next decade will be the increase m 
aircraft operations handled This increase wilt necessitate a review of 
current procedures, equipment, staffing, and training An attempt is 
made to describe possible changes in the area of procedures and 
equipment, the manner in which the FAA should cope with these 
changes, and the impact on the user and controller B J 

A79-23585 A look at the near future S Wugalter (FAA, 

ATC Systems Command Center) In Air Traffic Control Association. 
Annual Fall Conference, 23rd, Fort Worth, Tex , October 2 5, 1978, 
Proceedings Washington, D C , Air Traffic Con 

trol Association, Inc , 1978, p 80-85 

The directions which integrated ATC development may take in 
the next decade are considered It is concluded that flow manage 
ment will be a more active and dynamic part of the NAS, and the 
FAA will be better equipped to handle the challengers of the na 
tional air traffic flow patterns B J 

A79-23586 ATC delays - The number one problem in the 

next decade A F Pitas (Air Transport Association, Washington, 
DC) In Air Traffic Control Association, Annual Fall Conference. 
23rd, Fort Worth, Tex , October 2-5, 1978, Proceedings 

Washington, DC, Air Traffic Control Association, 
Inc, 1978, p 92-98 

Ways of improving ATC system capacity and reducing delays are 
discussed Attention is given to such possible solutions as new air- 
ports, new runways, reducing runway occupancy time, improved 
airport surface traffic control and guidance, decrease of longitudinal 
spacing between aircraft, improved ILS monitoring, improved man 
power productivity, and improved flow management B J 

A79-23587 Integrated ATC development - The next de- 

cade A Safety Board viewpoint F H McAdams (National Transpor- 
tation Safety Board, Washington, DC) In Air Traffic Control 
Association, Annual Fall Conference, 23rd, Fort Worth, Tex .Octo- 
ber 2-5, 1978, Proceedings Washington, D C , 

Air Traffic Control Association, Inc , 1978, p 1 12-1 18 

ATC related aspects of safety are discussed with attention given 
to the prediction of hazardous weather conditions, and the develop- 
ment and implementation of improved equipment It is found that 
the primary safety problems in the airway system are the constant 
surveillance of aircraft to ensure adequate separation and the need to 
reduce the effects of information-transfer misunderstanding or mis- 
perception B J 

A79-23588 * NASA plans o..o programs in support ot inte- 

grated ATC development J J Kramer (NASA, Washington. D C) 
In Air Traffic Control Association, Annual Fall Conference, 23rd, 
Fort Worth, Tex , October 2 5, 1978, Proceedings 

Washington, D C , Air Traffic Control Association, Inc , 1978, p 
120-130 

Consideration is given to the following areas in which NASA 
may contribute to the technology of an advanced national aviation 
system (1) quiet safe, fuel-efficient aircraft, (2) low-cost, reliable, 
digital avionics, (3) integrated controls technology, (4) human fac- 
tors in civil and general aviation, (5) aircraft system technology 
validation and demonstration, and (6) satellite systems technology 
applications Such specific projects as the Terminal Configured Ve- 
hicle, the Global Positioning System, and the Search and Rescue 
Satellite System are described BJ 

A79-23589 DERD-MC - The new ATC system m the FRG 

H -J Batzer (Bundesanstalt fur Flugsicherung, Frankfurt am Main, 
West Germany) In Air Traffic Control Association, Annual Fall 
Conference, 23rd, Fort Worth, Tex , October 2 5, 1978, Proceedings 
Washington, D C , Air Traffic Control Associa- 
tion, Inc , 1978, p 134 145 
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The ATC situation in the Federal Republic of Germany is 
reviewed with attention given to operational requirements, the tasks 
of the flight plan coordinator, and the flow control unit Considera- 
tion IS then given to the new radar processing and display system for 
ATC in the FRG the DERD MC (Display of Extracted Radar Data 
Mini Computer) The chief tunaions and the design of DERD-MC 
are briefly described B J 

A79-23590 Touch entry device for air traffic control R 

Beairsto, A Hastbacka, and J Cawley (Sanders Associates, Inc. 
Nashua, NH) In Air Traffic Control Association, Annual Fall 
Conference, 23rd, Fort Worth, Tex , October 2-5, 1978, Proceedings 
Washington. DC, Air Traffic Control Associa- 
tion, Inc , 1978, p 156-166 

A touch data entry device (TOED) for ATC has been designed 
on the basts of an approach where the spherical surface of a CRT 
display IS approximated by two flat-plane LEO assemblies in both 
vertical and horizontal planes, angled so that the CRT display surface 
IS quartered This TDED is mechanically simple and well suited to 
meeting the goals established for the system A handheld remote date 
entry device (RDED) has also been designed to solve the problem of 
having to return to the display for a simple handoff to the focal 
controller or to terminate a flight B J 

A79-23591 A Modular C3 concept for air traffic control 

E H Riley (Hughes Aircraft Co , Culver City, Calif ) In AirTraffic 
Control Association, Annual Fall Conference, 23rd, Fort Worth, 
Tex, October 2 5, 1978, Proceedings Washing- 

ton, D C , Air Traffic Control Association, Inc , 1978, p 168 173 

The Modular Command/Control/Communications (Modular 
CCC) concept is described in relation to its relevance to ATC 
Consideration is given to the advantages of this concept for ATC 
automation and to how the concept could be applied to ATC 
automation The concept seems to be particularly well-suited to ATC 
automation because of its intrinsic ease of expansion and functional 
growth, fail safe/fail soft features, the ease with which it can keep 
pace with constantly advancing technology, and significant life cycle 
cost advantages B J 

A79-23592 Joint aircraft ground systems automation 

Real time data transmission requirements D F Babcock (SRI Inter- 
national, Menlo Park, Calif) In Air Traffic Control Association, 
Annual Fall Conference, 23rd, Fort Worth, Tex , October 2-5, 1978, 
Proceedings Washington, D C , Air Traffic Con- 

trol Association, Inc , 1978, p 174-186 16 refs 

One problem that must be considered in any attempt to opti- 
mize runway capacity by using more precise control is the dynamic 
wind field the aircraft may experience on its final approach When 
the changes are large and sudden they may lead to go arounds and 
accidents In rare cases these wind changes are beyond the perfor- 
mance capability of the aircraft In these cases the goal of the system 
designer is to provide the pilot with a reliable and timely warning 
More frequently the wind field is negotiable if accurate and timely 
information is available to the pilot so that he may employ suitable 
control strategies The present paper examines the requirements on 
wind data timeliness in the context of a hypothetical system This 
system measures the wind field along the approach path from the 
ground and transmits the data automatically to the aircraft flight 
control system B J 

A79-23594 En route minimum safe altitude warning /E- 

MSAW/ R W Spalding (Computer Sciences Corp , Pomona, N J ) 
In Air Traffic Control Association, Annual Fall Conference. 23rd. 
Fort Worth, Tex , October 2-5, 1978, Proceedings 

Washington, DC, Air Traffic Control Association, Inc, 1978, p 
200-204 

The E-MSAW concept has been designed to minimize use of 
available NAS resources such as central processor time and core 
storage Capabilities have also been included to minimize presenta- 
tion of nuisance alerts The automated detection of en route low- 


altitude situations is a desirable addition to the NAS system, it will 
enhance safety within the system by backing up the controller in 
early detection of these situations Workload will be eased, allowing 
greater time to meet the ever increasing demands of the future in 
maintaining safety within the En Route Air Traffic Control System 

B J 

A79-23597 Evolution of a TRACON F A Liebe (FAA, 

New York. NY) In Air Traffic Ck>ntrol Association, Annual Fall 
Conference, 23rd, Fort Worth, Tex , October 2-5, 1978, Proceedings 
Washington, D C , Air Traffic Control Associa- 
tion, Inc , 1978, p A-2 to A-6 

The NY TRACON currently in the installation phase in Hemp- 
stead. Long Island will provide an up-to-date replacement for the 
NYCIFRR It will provide standard FAA equipments such as the 
ARTS-IIIA which will be used at most major terminal facilities This 
change will eliminate the training, logistics, and staff support difficul- 
ties of the NYCIFRR The NY TRACON will meet the immediate 
New York ATC needs now and through the 1980s It will also afford 
the bioader automation base required for the addition of automation 
enhancements necessary to meet future requirements B J 


A79-23628 The logistics of life cycle cost J R Peronnet 

(Grumman Aerospace Corp . Bethpage, N Y ) (Society of Reliability 
Engineers, Canadian Reliability Symposium, 5th, Ottawa, Canada, 
Oct 19 20, 1978 } Microelectronics and Reliability, Mo\ 19, no 12, 
1979, p 23 30 

Key aspects of life cycle cost (LCC) methodology synthesis are 
reviewed and the ease of program application and integration is 
illustrated on such programs as the Canadian New Fighter Aircraft 
concept Consideration is also given to the interrelationship between 
hardware design, ILS resource requirements, and program cost im- 
pacts of prime support postures as welt as alternate support plan 
concepts It is concluded that by selectively blending and tailoring 
the available logistic analysis tools such as LSA and Pareto analysis 
within an interactive phased program analysis approach and applying 
the discipline inherent in the systems engineering process, an orderly 
consistent and expanding data base can be developed on a program 
upon which alternate support concepts can be realistically projected 
and tested B J 

A79-23629 Reliability and maintainability growth of a 

modern, high performance aircraft, the F-14A G Bigel and J 
Winsten (Grumman Aerospace Corp , Bethpage, N Y ) (Society of 
Reliability Engineers, Canadian Reliability Symposium, 5th, Ottawa, 
Canada, Oct 19, 20, 1978) Microelectronics and Reliability, vol 19, 
no 1 2, 1979. p 31 38 

This paper presents an historical overview of the F-14A Reliabil 
ily and Maintainability growth with the concurrent impact on the 
logistic support posture The design is traced from the RDT&E 
phase, where for the first time, comprehensive R&M parameters were 
established as requirements rather than goals During the initial 
aircraft design, careful attention was given to the Reliability, Main- 
tainability, and Serviceability requirements resulting in the incor 
poration of new test, servicing, handling and interchangeability fea- 
tures Through the incorporation of these features in the basic 
design, the Maintenance Manhours per Flight Hour. Mean Time to 
Repair, and Mission Success values were successfully achieved and 
demonstrated Improvements in reliability and maintainability have 
resulted in significant improvements in Elapsed Maintenance Time 
per Maintenance Action, loading of shop test equipment (2nd line 
Maintenance) and aircraft component removals (Author) 

A79 23631 Reliability based quality /RBQ/ technique for 

evaluating the degradation of reliability during manufacturing L 
Neri, V Allen (U S Army, Army Aviation Research and Develop 
ment Command. St Louis. Mo 1, and R Anderson (IIT Research 
Institute, Chicago. Ill ) (Society of Reliability Engineers, Canadian 
Reliability Symposium, 5th, Ottawa, Canada, Oct 19. 20. 1978) 
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Microelectronics and Reliability, vol 19, no 1 2 1979 p 117-126 

A reliability based quality (RBQ) program is being developed by 
AVRADCOM in order to assure that helicopter systems and 
components are reliable and cost effective The RBQ growth process 
involves consideration of hardware test, failure, correction and retest 
activities It IS an iterative test fail correct process involving early 
assessment of process induced defects, the identification of 
reliability critical processes, and the implementation of improved 
processes or better tests The present paper addresses the use of the 
RBQ approach in the production phase and discusses how to assess 
and control the reliability of a helicopter system or component as it 
leaves production by pei forming reliability and quality control 
analyses B J 

A79-23632 CP-140 aircraft reliability program - A 

'tailored' management approach R F Steiner {Society of Reliabil- 
ity Engineers, Canadian Reliability Symposium, 5th, Ottawa, 
Canada, Oct 19,20. 1978 } Microelectronics and Reliability, '^o\ 19 
no 1 2, 1979, p 133 139 

The reliability program conducted during the Canadian CP-140 
aircraft development and production phases is described Such pro 
giam constraints as low cost, small production run, and large mix of 
off-the-shelf, modified and newly developed avionics equipment die 
tated the use of innovative and practical approaches m the reliability 
management aspect of the program Particular consideration is given 
to tailoring the reliability program to meet the above constraints 
while improving the reliability effectiveness over prior aircraft devel- 
opment programs B J 

A79-23643 Estimation of reliability from multiple inde- 

pendent grouped censored samples with failure times known J E 
Bilikam (FMC Corp , San Jose, Calif) and A H Moore (USAF, 
Institute of Technology, Wright Patterson AFB, Ohio) IEEE Trans- 
actions on Reliability. R-27, Dec 1978, p 329-331 

Failure times of one type aircraft engine component were 
recorded In addition, life times are periodically recorded for 
unfailed engine components The data are considered as multiple 
s-independent grouped censored samples with failure times known 
The assumed failure model is the 2-parameter Weibull distribution 
Maximum likelihood estimates are derived The exponential model is 
used for comparison Monte Carlo simulation is used to derive s-bias 
and mean square error of the estimates The asymptotic covariance 
matrix was computed for the sampling conditions studied The 
maximum likelihood estimates of the reliability were obtained as a 
function of component operating time since overhaul (Author) 

A79-23741 Measurement and analysis of airport emissions 

P S Daley {USAF, Armament Development and Test Center, Tyn 
dall AFB, Fla ) and D F Naugle (North Carolina, University, Chapel 
Hill, N C ) Air Pollution Control Association, Journal, vol 29. Feb 
1979, p 113-116 9 refs 

This paper is of interest to those involved in regulation and 
analysis of aircraft related air pollution problems USAF efforts to 
measure and model airport pollution are summarized Efforts in- 
clude (1) a joint EPA study at Williams AFB. AZ which involves 
both modeling and measurement, (2) photographic studies to track 
plume rise, (3) theoretical modeling studies to analyze airport pollu 
tion It IS concluded that the Williams study, soon to be completed, 
will greatly aid in determining the accuracy of airport air pollution 
dispersion models, that air quality modeling studies have shown that 
state of the art Air Force engines cannot be cost effectively modified 
to reduce pollution except possibly in the hydrocarbon area and 
that, at present, unpredictable thermal plume rise of aircraft exhausts 
renders model ineffective at locations close (less than 1 km) to the 
source (Author) 

A79-23742 Atmospheric dispersion modeling F Pasquill 

Air Pollution Control Association. Journal, vol 29 Feb 1979, p 
117 119 17 refs 

Recent recommendations for modification of the P-G (Pasquill- 
Gifford) system used for point-source plume modeling are discussed 


Special aspects of modeling the dispersion of pollution from airport 
sources are examined Recent approaches to point-source plume 
modeling are surveyed P-G estimates of plume dispersion parameters 
m an idealized atmosphere boundary are considered M L 

A79-23743 Emissions of oxides of nitrogen from aircraft 

B C Jordan (U S Environmental Protection Agency, Qffice of Air 
Quality Planning and Standards, Research Triangle Park, N C ) and 
A J Broderick (FAA, Office of Environment and Energy, Washing- 
ton, D C ) Air Pollution Control Association, Journal, vol 29, Feb 
1979, p 119-124 8 refs 

The effect on air quality of N02 release from commercial 
aircraft is discussed Topics considered include aircraft emissipns and 
emission densities, the analytical basis for existing NOx standards, 
and the oxidation of NO to N02 Information on the validation of 
models and the monitoring of N02 is presented with attention to 
short term N02 air quality It is noted that no definitive procedure 
has yet been developed for relating aircraft NOx emissions to N02 
air quality M L 

A79-23744 Reducing air pollutant emissions at airports by 

controlling aircraft ground operations C G Gelinas (Pacific Environ 
mental Services. Inc , Santa Monica, Calif ) and H S L Fan (Peat, 
Marwick. Mitchell and Co , San Francisco. Calif } Air Pollution 
Control Association, Journal, vol 29, Feb 1979, p 125 128 6 refs 
Research sponsored by the California Air Resources Board 

Potential reductions in air pollutant emissions were determined 
for four strategies to control aircraft ground operations at two case 
study airports, Los Angeles and San Francisco International Airports 
Safety, cost, and fuel savings associated with strategy implementa 
tton were examined Two strategies, aircraft towing and shutdown of 
one engine during taxi operations, provided significant emission 
reductions However, there are a number of safety problems asso 
ciated with aircraft towing The shutdown of one engine while 
taxiing was found to be the most viable strategy because of substan 
tial emission reductions, cost benefits resulting from fuel savings, and 
no apparent safety problems (Author) 

A79-23745 Updated model assessment of pollution at 

major U S airports R J Yamartino and D M Rote (Argonne 
National Laboratory, Argonne, III ) Air Pollution Control Associa- 
tion. Journal, vol 29, Feb 1979, p 128 132 12 refs FAA 
sponsored research 

The air quality impact of aircraft at and around Los Angeles 
International Airport (LAX) is simulated for hours of peak aircraft 
operation and 'worst case' pollutant dispersion conditions An up- 
dated version of the Argonne Airport Vicinity Air Pollution (AVAP) 
model IS used in the simulation, model refinements reflect new 
theoretical formulations and data from field programs at LAX, 
Q'Hare, and John F Kennedy International Airports Maximum 
carbon monoxide concentrations at LAX are found to be low relative 
to the NAAQS Relatively high, widespread hydrocarbon levels indi 
cate that aircraft emissions may aggravate oxidant problems near the 
airport Concentrations of oxides of nitrogen are high enough relative 
to proposed standards to warrant further study Similar modeling is 
underway for the O'Hare and JFK airports (Author) 

A79-23796 Discrete time slice simulation of replacement 

requirements L L George (Texas A & M University, College 
Station Tex ) In Modeling and simulation Volume 9 Proceedings 
of the Ninth Annual Pittsburgh Conference Pittsburgh, Pa , April 27, 
28, 1978 Part 4 Pittsburgh, Pa, Instrument 

Society of America 1978, p 1297 1303 Grant No AF-AFOSR 78 
3501 

The actuarial method computes the expected number of engine 
removals required to fly a specified number of hours A time slice 
simulation based on the actuarial method generates a random sample 
of engine removals The distribution function of the number of 
engine removals can be estimated from the simulated sample 
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Consequently, moments and percentiles can be estimated in addition 
to the mean computed by the actuarial method This paper proposes 
a refinement which increases simulation accuracy or reduces run time 
required to achieve desired accuracy The refinement is to generate a 
piecewise exponential lifetime within the actuarial age interval where 
an engine dies instead of assigning the death time to the end point of 
the interval This almost eliminates the bias present in the actuarial 
method and the time slice simulation (Author) 

A79-23797 * A sensitivity analysis for the FIDO turbofan 

engine using the multivariable Nyquist array G G Leimnger and M 
L Borysiak (Toledo, University, Toledo. Ohio) In Modeling and 
simulation Volume 9 Proceedings of the Ninth Annual Pittsburgh 
Conference, Pittsburgh, Pa , April 27, 28, 1978 Part 4 

Pittsburgh, Pa , Instrument Society of America, 1978, 
p 1327-1333 9refs Grants No NsG 3171, No NsG 3084 

In the feedback control design of multivariable systems, closed 
loop performance evaluations must include the dynamic behavior of 
variables unavailable to the feedback controller For the multivari 
able Nyquist array method, a set of sensitivity functions are pro- 
posed to simplify the adjustment of compensator parameters when 
the dynamic response of the unmeasurable output variables is unac 
ceptable A sensitivity study to improve thrust and turbine tempera 
ture responses for the Pratt Whitney F100 lurbofan engine demon- 
strates the utility of the proposed method (Author) 

A79-23850 Real-time simulation in air traffic control V 

D Hopkin The Controller, \jo\ 17, Dec 1978, p 8, 10 

A real-time simulation technique in the United Kingdom of air 
traffic control is reviewed with emphasis on the limitations of the 
technique when used for evaluation while controllers are fulfilling 
their normal roles Difficulties posed to real-time simulation by 
artificial boundaries and by traffic samples which constitute inputs 
to the system, the discrepancies between real-time air traffic control 
simulations and real-life systems, the acceptability to the controller 
of whatever is being investigated m real-time simulation are dis- 
cussed The limitations of the technique in evaluating stress and 
workload are analyzed and consideration is given to the value of 
linking realtime simulation more closely to such techniques as 
modeling and fast-time simulation Basic uses of real-time simulation 
like aiding procedural training and familiarization, and allowing pro- 
cedures and skills to be rehearsed and perfected are mentioned A A 

A79-23858 Separation and collision risk m air traffic 

control M Mizumachi (Tokyo, University, Tokyo, Japan) and T 
Ohmura (Mitsubishi Electric Corp . Ltd, Kamakura, Japan) E/ec- 
tromcs and Communications m Jap&n, \o\ 60, Nov 1977, p 86 93 
8 refs Translation 

In the existing air traffic control (ATC) system, collision risk is 
defined in terms of the minimum allowable separation between two 
aircraft flying on the same route The allowable separation is 
evaluated on the basis of human experience In this paper the 
collision risk is defined anew using a stochastic model with the 
observation of the aircraft motion and prediction taken into account 
The relation between the collision risk and separation is clarified 
The relation between the collision risk and parameters such as the 
accuracy in the measurement of the aircraft position and velocity 
and the prediction time of the aircraft motion is discussed An 
effective automatic ATC system which will be applicable for the 
future radar ATC is proposed (Author) 

A79-23895 Some engineering property comparisons for 

7050 and AZ 74 61 die forgings R J H Wanhill, L Schra, and H P 
Van Leeuwen (Nationaal Lucht- en Ruimtevaartlaboratorium, 
Amsterdam, Netherlands) Engineering Fracture Mechanics, mo\ 11, 
no 3, 1979, p 507-513, 515-524 33 refs Research supported by 
the Royal Netherlands Air Force and Nederlands Instituut voor 
Vliegtuigontwikkeling en Ruimtevaart 

A comparison of some of the engineering properties of 
7050 T736 and AZ 74 61 die forgings is made The properties 


investigated were strength, fracture toughness, stress corrosion 
resistance and fatigue life and crack propagation resistance Some of 
the properties of these alloys are also compared with those of 7079 
and DTD 5024 die forgings It is concluded that 7050 possessed a 
superior combination of properties However, the susceptibility of 
7050 to general corrosion warrants extra consideration of corrosion 
protection systems applied to this alloy (Author) 

A79-23975 Winglets give USAF KC-135 new look in life 

Aviation Engineering and Maintenance, vol 3, Jan 1979, p 24-26 

The function of the winglets, projected to be installed at the end 
of the KC-135 wings, and currently under testing at the Air Force 
Flight Development Laboratory, is described, together with a 
presentation of some technical aspects involving the installment The 
use of the winglets is expected to improve range and fuel 
consumption by about 6% and enhance the overall operational 
capabilities of the aircraft Tests have shown though that the winglets 
have a torqumg effect on the aircraft wing, requiring thus modifica 
tions on the wing The final senes of flight tests will take place in the 
early 1980's A A 

A79-24073 Vibration and flutter investigations of aircraft 

with special nonlinear structural properties (Schwingungs- und 
Flatteranalyse von Flugzeugen mit besonderen nichtlinearen 
Struknireigenschaften) 0 Sensburg and B Schoen (Messerschmitt 
Bolkow-Blohm GmbH, Ottobrunn, West Germany) Zeitschrift fur 
Flugwissenschaften und Weltraumforschung, vo\ 2, Nov -Dec 1978, 
p 395-404 11 refs In German 

This paper describes an analytical procedure to treat the 
influence of nonlinear structural properties - especially in the support 
mechanism of heavy wing loads • on the vibration and flutter 
behavior of modern combat aircraft To get an approximation of the 
different kinds of vibration behavior of nonlinear structures, 
parameter variations using linearized limit values for the nonlinear 
elements are used to perform vibration and flutter calculations A 
more accurate analysis method is developed in conjunction with a 
test model using a simplified mathematical model with nonlinear 
properties by applying the treatment of harmonic linearization 

(Author) 

A79-24077 The effects of lightning and nuclear electro- 

magnetic pulse on the composite aircraft R Cam (Grumman 
Aerospace Corp , Bethpage. N Y ) In Materials synergisms. Proceed- 
ings of the Tenth National Technical Conference. Kiamesha Lake, 
NY, October 17-19, 1978 Azusa, Calif, 

Society for the Advancement of Material and Process Engineering, 
1978, p 1-13 9 refs Contract No F33615-77-C-5169 

The application of composite materials to aircraft fuselage and 
wing structures which contain the bulk of the subsystems, electronic 
components, critical cabling etc presents potential problems to the 
electromagnetic compatibility design engineer This paper presents 
the results obtained for lightning strike attachment tests to a model 
aircraft fabricated in part from graphite/epoxy materials, and the 
numerical results of external and internal coupling for nuclear and 
lightning EMP mathematical model studies In addition, basic 
conductivity data for the graphite/epoxy material and its shielding 
effectiveness with and without protection systems is also presented 

(Author) 

A79-24078 Composite wing/fuselage integral concept M 

A Nadler and A Musicman (Rockwell International Corp, Los 
Angeles. Calif ) In Materials synergisms. Proceedings of the Tenth 
National Technical Conference, Kiamesha Lake, N Y , October 
17 19, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineering, 1978, p 14-29 

It was found in a number of investigations that a composite 
construction of the wing/fuselage area would be vital for the 
implementation of performance objectives with respect to future 
Mach 2 class fighter aircraft Cost projections also showed that 
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technically, highly ambitious, single-cure integral manufacturing 
approaches for the lower cover/substructure portion of the wing/ 
fuselage interface area will provide substantial savings over con- 
ventional composite construction, in which cover and substructure 
members are separately cured and both covers mechanically 
attached A concept overview is provided The tooling approach for 
low-cost fabrication of integral structure consists primarily of 
thin-rubber bladder molds combined with stiffening diaphragms 
Attention is given to program elements, subcomponent cost data, 
economic projections, and future plans G R 

A79-24079 Advanced composite cover to substructure 

attachment technology C Ramsey (USAF, Flight Dynamics Labora- 
tory, Wright Patterson AFB, Ohio) and H Forsch (Grumman 
Aerospace Corp , Bethpage, N Y ) In Materials synergisms. Proceed- 
ings of the Tenth National Technical Conference, Kiamesha Lake, 
NY, October 17-19, 1978 Azusa, Calif, 

Society for the Advancement of Material and Process Engineering, 
1978, p 30-37 USAF-supported research 

Integral composite wing skin substructure concepts were 
developed and evaluated in this program funded by the Air Force 
Flight Dynamics Laboratory, Structural Development Branch Tech 
nologies addressed included bonded unreinforced joints and joints 
reinforced by various Translaminar Reinforcement (TLR) concepts 
Flatwise tension strengths were obtained at 67 F, room temperature 
and 270 F for dry specimens These test data were correlated with an 
analytical prediction of the failure mode and load (Author) 

A79-24080 Multidimensional advanced composites for 

improved impact resistance J W Herrick (Fiber Materials, Inc, 
Biddeford. Me ) In Materials synergisms, Proceedings of the Tenth 
National Technical Conference, Kiamesha Lake, N Y , October 
17*19, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineenng, 1978, p 38-50 
Contract No N00019 77 C 0430 

Graphite fiber composites often exhibit inadequate impact 
strength under certain types of loading conditions Multidimensional 
(3D) composites have been explored as a possible solution to this 
problem The impact behavior of various types of these specially 
woven and molded laminates was evaluated and compared to more 
conventional 2-dimensional laminates The data indicate that selected 
3D composites possess superior resistance to low velocity impact 

(Author) 

A79-24081 Present and future developments in aerospace 

materials and structures C A Paez (Grumman Aerospace Corp, 
Bethpage, N Y ) In Materials synergisms. Proceedings of the Tenth 
National Technical Conference, Kiamesha Lake, N Y . October 
17 19, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineering, 1978, p 5T62 
A survey shows that subsonic and low-supersonic aircraft are 
still being built primarily from aluminum alloys, and secondarily 
from steel and fiberglass A sharp increase in titanium utilization did 
occur in the late 1960's, however, for high-load-intensity and 
high-temperature applications for the F-14and F 1 5 fighters and the 
B-1 bomber The high adiabatic wall temperatures characteristic of 
flight m the high-supersonic regime dictated that airframes designed 
for aircraft such as the SR-71 and MIG-25 be made primarily from 
titanium and steel Titanium processing is one area in which 
significant improvement seems imminent Primary Adhesive Bonded 
Structures (PABST) appear well suited for transport and low 
supersonic speed aircraft Most aerospace companies have already 
designed advanced composite structures for in-plane loading applica- 
tions Critical areas of current development are related to the 
advanced composite wing-to fuselage component Attention is also 
given to aspects of selective reinforcement and aircraft stealth 
requirements G R 

A79-24082 Superplastic formmg/diffusion bonding tech- 

nology in the USAF/McDonnell BLATS program J F Schter, D J 


Dorr (McDonnell Aircraft Co , St Louis, Mo ), J R Williamson, and 
M L Griffith (USAF, Flight Dynamics Laboratory, Wright-Patterson 
AFB, Ohio) In Materials synergisms. Proceedings of the Tenth 
National Technical Conference, Kiamesha Lake, N Y , October 
17-19, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineering, 1978, p 63-72 
The Built-up Low cost Advanced Titanium Structures (BLATS) 
program has the objective to demonstrate the cost and weight 
advantages to be achieved in using advanced titanium fabrication 
technology in the design and manufacture of aircraft structures The 
considered BLATS program is concerned with the demonstration of 
the cost and weight reductions of the new titanium technologies in a 
redesign of the F-15 Eagle aft fuselage structure The production 
structure is nearly all titanium It represents an effective per- 
formance-optimized use of titanium using current state of-the-art in a 
production application A summary is presented of major design and 
fabrication studies being conducted in the first two phases of the 
seven-phase BLATS program A description is provided of develop- 
ments in an Air Force program concerned with a Superplastic 
Forming/Diffusion Bonded Aircraft Structure G R 


A79-24083 The PABST program - A validation of bonding 

primary structure E W Thrall, Jr (McDonnell Aircraft Co , Long 
Beach, Calif ) In Materials synergisms. Proceedings of the Tenth 
National Technical Conference, Kiamesha Lake, N Y , October 
17-19, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineering, 1978, p 73 81 8 
refs USAF sponsored research 

The Primary Adhesively Bonded Structure Technology (PABST) 
program has the objective to obtain experience regarding an 
employment of adhesive bonding in aircraft construction In the 
PABST program, chromic acid anodize and phosphoric acid anodize 
were evaluated against the sulfuric acid, sodium bichromate etch 
which was to act as a baseline control treatment The primary test 
for bond surface treatment durability was the wedge crack propaga- 
tion test From the results of comparative tests, phosphoric acid 
anodize was selected because no adhesive failures occurred within the 
full range of the test matrix The PABST program design phase 
started with an all out search for fuselage structural arrangements 
that would be most amenable to bonding Attention is also given to 
manufacturing studies and inspection methods G R 

A79-24084 Cast aluminum structures technology D D 

Goehler (Boeing Commercial Airplane Co, Seattle, Wash) In 
Materials synergisms. Proceedings of the Tenth National Technical 
Conference, Kiamesha Lake, NY, October 17 19, 1978 

Azusa, Calif , Society for the Advancement of Material 
and Process Engineering, 1978, p 82-90 Contract No 
F33615-76C 3111 

The objective of CAST is to establish necessary structural and 
manufacturing technologies and to demonstrate and validate the 
integrity, producibility, and reliability of cast aluminum primary 
airframe structures The goal of the program is to demonstrate a 
minimum of 30% acquisition cost savings with no weight penalty 
Attention is given to the design activities of the CAST program, the 
manufacturing methods, the fabrication of hardware, and full-scale 
primary structural castings can be designed and produced at a 
substantial cost savings and at a weight competitive with built up 
sheet metal and forged components G R 


A79-24085 Lowercost structure by substituting AF1410 

steel for titanium G V Bennett (Rockwell International Corp, Los 
Angeles, Calif ) In Materials synergisms. Proceedings of the Tenth 
National Technical Conference, Kiamesha Lake, N Y , October 
17 19, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineering, 1978, p 91 99 
USAF-supported research 
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A new high-strength, high-toughness steel has been developed by 
the Air Force as a low-cost substitute for annealed Ti-6AI-4V 
structures To validate the structural integrity of an AF1410 airframe 
component, a structural integrity program was conducted A typical 
1 75-pound titanium airframe component was selected for study, and 
a 158-pound AF1410 steel fitting was designed to replace the 
titanium component Extensive mechanical property tests were 
conducted on three heats of material to establish design allowables 
Machinability and heat-treatment studies were conducted to maxi- 
mize the cost-saving potential An AF1410 die forging with a 37 
buy/fly ratio was produced, machined, heat treated, and subjected to 
full-scale spectrum load fatigue testing Projected savings of this 
158-pound AF1410 substitute for Ti 6AI-4V is 30 3 percent, in 
addition to a slight weight saving (Author) 

A79-24086 The comparative evaluation of prebond sur- 

face treatments for titanium M J Felsen (Lockheed-California Co . 
Burbank, Calif ) In Materials synergisms, Proceedings of the Tenth 
National Technical Conference, Kiamesha Lake. NY, October 
17-19, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineering, 1978, p 100 107 
8 refs 

In certain military aircraft applications, adhesively bonded 
titanium joints on occasion have exhibited relatively poor environ 
mental resistance Several recently developed candidate surface 
treatments have performed better than the prior treatments in 
selected laboratory testing, but there is a lack of consensus regarding 
the relative ranking among the various methods of surface prepara- 
tion A comparative evaluation is made of the performance of four 
surface treatments, two of which were applied as part of production 
processing Factors which may contribute to a lack of correlation 
among test data from laboratory to laboratory are considered, 
including adhesive/surface treatment compatibility (Author) 

A79-24087 Moisture/temperature effects upon mean 

strength of composite«to-metal adhesively bonded joint elements R 
V Wolff (General Dynamics Corp , Materials Engineering Group, 
Fort Worth, Tex ) In Materials synergisms. Proceedings of the 
Tenth National Technical Conference, Kiamesha Lake, N Y , October 
17-19, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineering. 1978, p 108-123 

The effect of accelerated moisture exposures on the mean static 
strength of laminate-to metal adhesively bonded jomt elements was 
investigated at several temperatures Elements were designed to 
represent the materials and processes used in certain bonded 
assemblies for the full scale development version of General 
Dynamics' F-16 Air Combat Fighter The test matrix for this study 
was composed of four laminate moisture levels (each obtained under 
constant temperature and humidity conditions), three element 
bonded lap lengths, and six test temperatures (over the range of -75 
F to +270 F) Results are presented m terms of joint strength as a 
function of overlap and temperature (at constant temperature) 

(Au thor) 

A79-24089 A cyclic load test for environmental durability 

evaluation of bonded honeycomb structure K M Harriman and M 
C Locke (Boeing Co, Seattle, Wash) In Materials synergisms. 
Proceedings of the Tenth National Technical Conference, Kiamesha 
Lake, N Y, October 17-19, 1978 Azusa, Calif, 

Society for the Advancement of Material and Process Engineering. 
1978, p 138 148 

A cyclic load test was developed to evaluate environmental 
durability of bonded square-edge honeycomb structure Various 
adhesive bonding technologies relative to surface preparation 
methods, adhesive systems, core materials, and edge sealing were 
investigated Comparative long-term durability of different bonding 
systems was determined under a cyclic load in a harsh environment 
such as 140 F/condensing humidity, and simulated flight cycling 
environment (GAG) Results to date have shown the test technique 
to be discriminating in differentiating old bonding technology versus 
new, improved bonding materials and proceses (Author) 


A79-24090 Tooling and assembly procedures, serviceabil- 

ity program elements M A Nadler and L J Costanza (Rockwell 
International Corp , Los Angeles, Calif ) In Materials synergisms, 
Proceedings of the Tenth National Technical Conference, Kiamesha 
Lake, NY, October 17-19, 1978 Azusa, Calif, 

Society for the Advancement of Material and Process Engineering, 
1978, p 149 165 Contract No F3361 5-76-C-5344 

Rockwell's Advanced Composites Serviceability program is 
designed to determine critical effects of defects and to develop and 
verify rational accept/reject criteria Four types of elements repre 
senting typical primary aircraft structures are being fabricated in a 
production environment to assess the validity of the analytical and 
quality assurance methods underdevelopment The paper discusses a 
number of tooling and assembly features of general interest used in 
fabricating these elements (Author) 

A79-24091 Radome design/fabrication criteria for super 

sonic EW aircraft C A Paez (Grumman Aerospace Corp , Bethpage, 
NY) In Materials synergisms. Proceedings of the Tenth National 
Technical Conference, Kiamesha Lake, NY, October 17-19, 1978 
Azusa. Cahf , Society for the Advancement of 
Material and Process Engineering, 1978, p 166 186 

The EF 1 1 1 A Tactical Jamming System (TJS) is the latest U S 
Air Force tactical aircraft to be dedicated specifically to electronic 
warfare (EW) The supersonic EF-1 1 1 A is capable of flying with, and 
providing, protective jamming coverage for the tactical strike force 
throughout its entire mission profile The main purpose of this 
aircraft is to detect, identify, and nullify enemy radars across a wide 
frequency range The functional purpose of the radome is to protect 
the avionic system antenna from damage in a flight environment and 
at the same time provide adequate structural strength and surface 
contour for the flight dynamics of the aircraft Attention is given to 
radome design structural considerations, weapons bay radome design, 
fin-fairing radome design, and electrical testing G R 

A79-24093 Pressure-controlled thermal expansion molding 

of advanced composite RPV wing structure J J Grosko (Lockheed- 
Georgia Co , Marietta, Ga ) In Materials synergisms. Proceedings of 
the Tenth National Technical Conference, Kiamesha Lake, NY, 
October 17 19, 1978 Azusa, Calif , Society for 

the Advancement of Material and Process Engineering, 1978, p 
194-210 Contract No F33657 76 C-0713 

The development of integral tool heating and of gas-filled 
pressure-control cavities in elastomeric mandrels used to form inte- 
gral structure in one cure cycle is discussed The structure addressed 
by this development is the outboard pylon to-tip segment of the 
Teledyne Ryan BGM-34C Remotely Piloted Vehicle (RPV) wing 
Tying this structure to tne manufacturing technology development, a 
preliminary design of the wing structure was performed and used to 
define process development test articles Pay off potential of the 
application of this technology in terms of cost and weight savings 
versus this metal wing baseline is reviewed This program was due for 
completion in October 1978 (Author) 

A79-24099 Application of the isothermal square bend pro- 

cess to F14 wing beams A G Metcalfe and E C Thorsrud (Solar 
Turbines International, San Diego, Calif ) In Materials synergisms. 
Proceedings of the Tenth National Technical Conference, Kiamesha 
Lake, N Y , October 17 19, 1978 Azusa, Calif , 

Society for the Advancement of Material and Process Engineering, 
1978, p 275-281 

The Square Bend process grew out of application of isothermal 
rolling to sheet metal fabrication It was applied to titanium alloy 
sheet where large radius bends formed by press brake forming were 
ironed down onto tooling with rolls The rolls, workpiece, and 
tooling are heated by passage of electrical current so that the work 
piece IS at the desired working temperature while the rolls and 
tooling are hot enough to eliminate chilling of the workpiece The 
process has been demonstrated m laboratory type samples of Z- 
beams and channels and is ready to be applied to aircraft and engine 
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hardware The Square Bend process is discussed and a description is 
presented of plans for applying the process to the FI 4 wing beam 

G R 

A79-24100 Experience with net-shape processes for tita- 

nium alloys R H Witt (Grumman Aerospace Corp . Bethpage, N Y ) 
and W T Highberger (U S Naval Air Systems Command, Washing 
ton, DC) In Materials synergisms, Proceedings of the Tenth Na- 
tional Technical Conference, Kiamesha Lake, N Y , October 17-19, 
1978 Azusa, Calif, Society for the Advance- 

ment of Material and Process Engineering, 1978, p 282-305 Grefs 
Navy Contract No 5018-002 4, Contracts No N00019 70-C-0598, 
No N00019-74-C-0301, No N00019-76-C-0143 

The feasibility of producing complex, deep-pocketed titanium 
alloy shapes typical of airframe structural components by hot isostat- 
ic pressing (HIP) prealloyed powders to near net-shapes in one opera- 
tion was demonstrated Results of studies on powders, net -shape- 
making capabilities, parameter control, NDI acceptance, flight quali 
fication and cost evaluations are presented As a result of this 
program, a HlP'd F lAA fuselage brace has been installed for flight 

(Author) 


A79-24103 Hot isostatic pressing structural materials for 

ramjet applications F L Banta (United Technologies Corp , Chemi 
cal Systems Div , Sunnyvale, Calif ) In Materials synergisms. Pro- 
ceedings of the Tenth National Technical Conference, Kiamesha 
Lake, N Y , October 17 19, 1978 Azusa, Calif . 

Society for the Advancement of Material and Process Engineering, 
1978, p 330-338 

Complex ramjet inlet turn and dump configurations were cast 
by the investment process from 17-4 pH stainless steel and treated by 
a secondary operation (hot isostatic pressing) to enhance mechanical 
and fracture toughness properties The effects of this treatment were 
evaluated by microstructural examination, tensile tests, and fracture 
toughness properties determinations in benign (KIc) and hostile 
(KIscc) environments Mechanical properties tests were made on 
weldments produced by the gas tungsten arc process, which was used 
to assemble these castings into a ramjet combustion chamber 

(Author) 

A79-24106 Oxide morphologies on aluminum prepared 

for adhesive bonded aircraft structures J D Venables. D K 
McNamara, J M Chen, T S Sun (Martin Marietta Laboratories, 
Baltimore, Md ), and R Hopping (Martin Marietta Aerospace, 
Baltimore, Md ) In Materials synergisms. Proceedings of the Tenth 
National Technical Conference, Kiamesha Lake, NY, October 
17-19, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineering, 1978, p 362-376 
23 refs 

The high resolution capabilities of a scanning transmission 
electron microscope (STEM) operated in the SEM mode have been 
used to examine the morphology of oxides on Al surfaces prepared 
for adhesive bonding by three commercial processes used in the 
aircraft industry High resolution (about 30 A) stereo micrographs 
obtained in this manner provide striking visual evidence for fine 
oxide protrusions which apparently interlock with the adhesive to 
enhance bond strength (Author) 

A79-24107 An automated system for phosphoric acid 

anodizing of aluminum alloys G Carrillo (Rohr Industries, Inc, 
Riverside, Calif ) In Materials synergisms. Proceedings of the Tenth 
National Technical Conference, Kiamesha Lake, NY, October 
17-19, 1978 Azusa, Calif, Society for the 

Advancement of Material and Process Engineering, 1978, p 377 396 

The described automated system for phosphoric acid etching of 
aluminum alloys can process aluminum alloys through either an FPL 
cycle or a phosphoric acid anodize cycle, separately or in alternate 
cycles without interruption Three seven-step procedures are charac- 
terized Attention is directed to cycle selection, rack design, and the 
A-line layout and construction ML 


A79-24111 Structural design, tooling and manufacturing 

of a composite YF-1 6 forward fuselage F Spelce (General Dynamics 
Corp, Fort Worth, Tex) In Materials synergisms, Proceedings of 
the Tenth National Technical Conference, Kiamesha Lake, NY, 
October 17 19, 1978 Azusa, Calif, Society for 

the Advancement of Material and Process Engineering, 1978, p 
441-451 

A composite forward fuselage for the YF-16 aircraft was fabri- 
cated with the goal of demonstrating the advantages of advanced 
composite materials in an aircraft structure Stiffened sheet construc- 
tion was used as the basic structural configuration A unique method 
of manufacturing large graphite/epoxy shell type curing molds was 
developed Methods will be described by which large fiberglass/epoxy 
curing molds may be used in such a manner that the differential of 
thermal expansion will not affect the size and fit of the graphite/ 
epoxy panels being cured Silicone rubber mandrels were used for 
forming hat stiffened fuselage side panels, bulkheads and removable 
doors Mechanical fastening methods were used to fasten the com 
posite panels and components to other metal parts of the fuselage 
assembly Weight and cost savings were realized through the use of 
composite materials, innovative tooling and the ability to reduce the 
parts count in a composite structure In conclusion, this paper 
discusses (1) the purpose for building an advanced composite for 
ward fuselage, (2) data on the fuselage component, and (3) the 
results of tests on the fuselage (Author) 

A79-24122 Material and process control - Aircraft integral 

fuel tanks L H Tasker and P G Steinweg (USAF, Sacramento Air 
Logistics Center, McClellan AFB, Calif ) In Materials synergisms. 
Proceedings of the Tenth National Technical Conference, Kiamesha 
Uke, N Y , October 17 19, 1978 Azusa, Calif , 

Society for the Advancement of Material and Process Engineering, 
1978, p 561-574 

The Fill aircraft is built with integral fuel tanks in order to 
meet range requirements An integral fuel tank is formed when the 
aircraft structure is seated at the joints to allow fuel storage Two 
types of fuel tank sealants are used (1) polyester is used in the 
faying surfaces and for structural voids, and (2) polysulfide is used 
for fillet sealing The fuel tanks also contain bonded structures joined 
with nitrile/phenolic and epoxy based adhesives A special desealant 
and an effective detergent cleanser are also used Attention is focused 
on principles and techniques to be applied during construction and 
repair in order to obtain reliable low maintenance integral fuel tanks 
Adherence to the identified principles will lead to a leak-free system, 
whereas violation of any of them can result m a leak-prone system 

SD 

A79-24123 Adhesive sealing - A fuel leak deterrent W M 

Scardino (USAF, Materials Laboratory, Wright Patterson AFB 
Ohio), D Strickland, and J Stiver (USAF, Acquisition Logistics Div , 
Wright Patterson AFB, Ohio) In Materials synergisms, Proceedings 
of the Tenth National Technical Conference. Kiamesha Lake, N Y, 
October 17-19, 1978 Azusa Calif, Society for 

the Advancement of Material and Process Engineering, 1978, p 
575 586 

The Air Force has been experiencing integral fuel tank leak 
problems with many of its aircraft types Examination of fuel tank 
leak maintenance costs reveals that the aircraft types with the best 
integral fuel lank leak performance over the past 20 yr experience 
are the F 102 and F 106, which have used a structural thermosetting 
adhesive in the faying surfaces of the fuel tanks The sealing proce 
dure and tests used for F 102 and F 106 are applied during the 
assembly of a C 130 aircraft wing The background of the original 
sealing process and the C 130 adhesive development are described 
The aircraft is now undergoing successful flight testing S D 

A79-24124 Development and flight test evaluation of fuel 

tank sealants for Mach 3+ aircraft M F George, Jr and R V 
Burton, Jr (Lockheed California Co , Advanced Development Pro 
jects Div , Burbank, (i^lif ) In Materials synergisms Proceedings of 
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the Tenth National Technical Conference, Kiamesha Lake, NY, 
October 17-19, 1978 Azusa, Calif, Society for 

the Advancement of Material and Process Engineering, 1978, p 
587 597 

The contribution of the Lockheed SR 71 Mach 3+ aircraft in 
fluoroelastomer integral fuel tank sealant development is discussed 
including evaluation techniques, required material properties and 
developmental problems To provide continuity, a brief historical 
evolution of material systems is presented beginning with the single 
component systems and later, the two component compositions, 
which finally resulted in the present materials The SR-71 develop 
ment and testing continues with improved materials such as fluoro 
silicones, fluorocarbon-fluorosilicone hybrids {PCS 210) and other 
new classes of fluorinated polymers presently in development 

(Author) 

A79-24125 Dynamic laboratory evaluation of integral 

fuel-tank sealants W R Mallory. E V Harbert, Jr (Systems Re- 
search Laboratories, Inc , Dayton, Ohio), and W F Anspach (USAF, 
Materials Laboratory, Wnght-Patterson AF6, Ohio) In Materials 
synergisms. Proceedings of the Tenth National Technical Conference, 
Kiamesha Lake, NY, October 17-19, 1978 
Azusa, Calif, Society for the Advancement of Material and Process 
Engineering, 1 978. p 598-609 Contract No F3361 5-76 C 5253 

The paper describes the design features and capabilities of a 
bench-scale fuel-tank-sealant test apparatus that subjects the sealant 
material in the laboratory to mechanical forces, pressures, tempera- 
tures, and fuel exposure conditions closely simulating those exper- 
ienced in aircraft integral fuel tanks during flight The test apparatus 
consists of two chambers which simulate the outside and inside of 
the fuel tank The system can simulate a complete flight profile 
including fuel loading, take off, cruise and high speed flight, landing, 
and shutdown More importantly, the equipment allows automatic 
evaluation of elastomeric sealants using a variety of joint configura- 
tions, and provides a cost effective reliable selection of the optimum 
sealant and/or sealing system for the aircraft S D r- 

A79-24131 Temperature/humidity criteria for advanced 

composite structures B Wollner (Northrop Corp , Aircraft Group, 
Hawthorne, Calif) In Materials synergisms. Proceedings of the 
Tenth National Technical Conference, Kiamesha Lake. N Y .October 
17-19, 1978 Azusa, Calif , Society for the Ad- 

vancement of Material and Process Engineering, 1978, p 672-683 5 
refs 

Temperature and humidity criteria for design of advanced com- 
posite structures are developed for an advanced tactical aircraft 
configuration Application of these parameters to determine the 
moisture content and distribution within fiber reinforced composite 
elements under conditions simulating the design service life is de- 
scribed Results indicate that the moisture content characteristics 
will depend upon the complete environmental history experienced 
during the service life, when advanced composite materials are uti- 
lized (Author) 

A79-24134 Repair of directionally solidified airfoil com 

ponents J W Lee, R P Schaefer, and C A Voehrmger (United 
Technologies Corp , Government Products Div , West Palm Beach, 
Fla } In Materials synergisms, Proceedings of the Tenth National 
Technical Conference, Kiamesha Lake, N Y, October 17 19, 1978 
Azusa. Calif . Society for the Advancement of 
Material and Process Engineering, 1978, p 733 745 Contracts No 
F3361 5-76 C 51 51 , No F3361 5 75-C-51 14 

Repair procedures have been established by the aircraft com- 
pany for directionally solidified jet engine turbine vane components 
These procedures were established through the application of 
advanced joining (TLP bonding) technology, improved local fusion 
weld repairs, and recoating techniques These components will be 
repaired, using the established procedures, by a repair vendor Engine 
testing will follow to qualify both the procedures and the vendor 

(Author) 


A79-24142 A helicopter fuselage design concept R W 

Pinckney and T W Griffith (Boeing Verlol Co, Philadelphia, Pa) 
In Materials synergisms. Proceedings of the Tenth National Tech- 
nical Conference, Kiamesha Lake, N Y .October 17-19, 1978 

Azusa, Calif , Society for the Advancement of Material 
and Process Engineering, 1978, p 889-897 

A series of advanced technology components for use in a large 
(148,000-pound gross weight) tandem rotor helicopter were devel- 
oped and tested by a U S aerospace company These systems were 
incorporated into a flightworthy prototype airframe, the XCH-62 
heavy-Jift helicopter Two basic structural concepts were considered 
for the prototype airframe, including conventional skin and stringer 
designs and adhesively bonded honeycomb panel structure The 
sandwich panel concept was selected for the primary fuselage struc- 
ture, and a flightworthy fuselage was constructed The results of the 
design trade study are discussed along with the tooling used to 
produce the large structural honeycomb panels, and the materials 
and processes which will be used to insure long and maintenance free 
production airframe performance GR 

A79-24144 Turbine airfoil repair W R Young (General 

Electric Co . Cincinnati, Ohio) In Materials synergisms, Proceedings 
of the Tenth National Technical Conference, Kiamesha Lake, N Y , 
October 17 19, 1978 Azusa, Calif , Society for 

the Advancement of Material and Process Engineering, 1978, p 
924-938 

Gas turbine airfoils which are exposed to high temperature, 
oxidizing, gas environment sometimes require repair and refurbish 
ment to extend operating life Repair developments which mcor 
porate removal of oxides from thermal fatigue cracks by fluoride ion 
cleaning are described, including process parameters and surface 
interactions with R'80 nickel base superalloy Results of crack repair 
by a novel braze diffusion process known as Activated Diffusion 
Healing (ADH) are presented including ADH joint mechanical 
properties and microstructure (Author) 

A79-24177 If Laboratory fire testing of cabin materials used 

in commercial aircraft C P Sarkos, J C Spurgeon, and E B 
Nicholas (FAA National Aviation Facilities Experimental Center, 
Atlantic City, N J ) Journal of Aircraft, ^o\ 1 b, Feb ly/9, p 7d89 
22 refs 

The purpose of this paper is to familiarize individuals with the 
kinds of materials currently used in the cabin interior of a commer 
cial airliner, to describe some of the more important fire tests used to 
evaluate these materials, and to summarize the behavior of these 
cabin materials when subjected to each of the fire test methods 
Specifically, a detailed description is presented of the following 
respective test methods for flammability, smoke, and toxic gas emis- 
sions vertical Bunsen burner test. National Bureau of Standards 
(NBS) smoke chamber, and a combustion tube furnace test Fire test 
data on 75 cabin materials are summarized for burn length, flame-out 
time, specific optica! density (D(s)) of smoke, and yields of hydrogen 
cyanide (HCN) and carbon monoxide (CO) (Author) 


A79-24178 ff Total pressure recovery of flared fan nozzles 

used as inlets T G Keith, Jr , T N Obee (Toledo, University, 
Toledo, Ohio), and D A Dietrich (Texas A & M University, College 
Station. Tex ) Journal of Aircraft. \jo\ 16, Feb 1979, p 110-115 7 
refs 

A simple expression has been developed which accurately repre- 
sents the total pressure recovery of a flared exhaust nozzle when it is 
used as an inlet Physically such a situation can arise during the 
reverse-thrust operation of a variable pitch fan jet The formula is 
written m terms of the freestream and duct Mach numbers and 
contains two empirical coefficients One coefficient is associated 
with internal flow losses in the nozzle and can be found from a static 
engine test The other coefficient is associated with flow losses in the 
external field of the nozzle and can be approximated from existing 
cone drag data The developed expression produces an excellent fit 


211 



A79-24179 


of measured total pressure recoveries, differences between calculated 
and experimental values were generally less than 0 5% (Author) 

A79-24179 * n Calculated hovering helicopter flight dynamics 

with a circulation-controlled rotor W Johnson {NASA, Ames Re- 
search Center, U S Army, Aeromechanics Laboratory. Moffett Field, 
Calif ) and I Chopra (NASA, Ames Research Center, Moffett Field, 
Calif) Journal of Aircraft, \io\ 16, Feb 1979, p 124-128 5 refs 

The flight dynamics of a hovering helicopter with a circulation- 
controlled rotor are analyzed The influence of the rotor blowing 
coefficient on the calculated eigenvalues of the helicopter motion is 
examined for a range of values of the rotor lift ana the blade flap 
frequency The control characteristics of a helicopter with a 
circulation-controlled rotor are discussed The principal effect of the 
blowing is a reduction m the rotor speed stability derivative Above a 
critical level of blowing coefficient, which depends on the flap 
frequency and rotor lift, negative speed stability is produced and the 
dynamic characteristics of the helicopter are radically altered The 
handling qualities of a helicopter with negative speed stability are 
probably unacceptable without a stability augmentation system 

(Author) 

A79-24183 Longhorns into service M Hirst and J Mars 

den Flight International, Mo\ 115, Feb 10, 1979, p 401-405 

The new Learjet 28/29 Longhorn, in service since March 1979, 
IS discussed including structure and performance capabilities The 
span, length, height, and wing area are 13 35 m, 14 51 m, 3 73 m, 
and 24 57 sq m respectively, with the maximum cruising speed 
estimated at 464 kt at 12,500 m The use of the winglets minimizes 
the drag increase occuring at the cruising speeds and altitudes envis 
aged for Longhorn by spreading the rotational energy in each vortex 
From a 13,500 lb take off the aircraft can reach 51,000 ft without a 
break in less than 35 min while using about 1,200 lb of fuel, with 
cabin pressurization system operating at a differentia! of 9 4 Ib/sq in 
and providing an 8,000 ft equivalent pressure altitude at the maxi- 
mum cruising height A A 

A79-24194 J Longitudinal motion of an aircraft in unsteady 

flow (Podelny pohyb letounu $ uvazenim nestacionarnosti proudeni) 

V Pokorny Zpravodaf VZLU, no 5, 1978, p 217 224 6 refs In 
Czech 

Formulas are derived for the frequency characteristics of the 
longitudinal motion of an aircraft in turbulence The inputs are the 
harmonic changes of vertical gusts and elevator and aileron deflec- 
tions imposed to avoid undesirable aircraft responses Aircraft defor 
mations and compressibility effects are neglected Attention is 
focused on deriving simple expressions for the effect of unsteadiness 
of the flow Expressions of different degrees of approximation are 
obtained and are applied to the calculation of the frequency charac- 
teristics of a small transport aircraft The results show the impor 
tance of taking unsteady flow effects into account P T H 

A79-24195 Applicability of certain plastics in aviation in- 

dustry from viewpoint of toxicology (Pouzitelnost nekterych plastu 

V letectvi z toxikologickeho hlediska) J Luxa Zpravodaj VZLU, no 

5, 1978, p 225-234 15 refs In Czech 

The degradation behavior of a number of commonly used plas 
tics in the aviation industry are reviewed, and results of thermogravi 
metric and gas chromatography studies of the stability of several 
plastics are presented and discussed in terms of their toxicological 
implications It is shown that in the industry one must not merely 
take into account the temperature limits of application of a plastic as 
dictated by mechanical reasons, but rather temperature norms should 
be considered that are based on possible toxic effects P T H 

A79-24196 # Method tor design and manuracture of the 

stage of a radial compressor (Metoda navrhu a vyroby stupne radial 
mho kompresoru) V Vanek and 0 Matousek Zpravodaj VZLU, no 

6, 1978, p 257-269 In Czech 


The paper describes a method for the thermodynamic design of 
the flow section of a radial compressor rotor Special tools and 
cutting techniques used in constructing a radial compressor stage are 
mentioned An algorithm for geometric design of the flow region of a 
bladeless and semibladeless diffusor is given Milling procedure for a 
duct type diffusor IS described PTH 


A79-24214 P Effects of periodic changes in free stream 

velocity on flows over airfoils near static stall L S Saxena, A A 
Fejer, and M V Morkovin (Illinois Institute of Technology, Chicago. 
Ill ) In Nonsteady fluid dynamics. Proceedings of the Winter 
Annual Meeting, San Francisco, Calif, December 10-15, 1978 
New York, American Society of Mechanical 
Engineers, 1978, p 111116 6 refs Grant No DAHC04 75 G 0142 
This investigation aims at the understanding of unsteady flows 
over lifting surfaces It is a study of sinusoidally oscillating flows over 
stationary NACA 0012 airfoils set at angles of attack close to the 
angle of stall, which is the same in the oscillating flows as in steady 
flow At the moderate amplitudes of these tests (18% of the mean 
velocity) the flow over the airfoil is quasi-steady provided the 
frequency of oscillations is low At high frequencies and angles below 
stall angle, the unsteadiness alters some of the details of the flow but 
globally the flow is again quasi-steady However above stall angle, 
and at high frequencies the quasi-steady character of the flow 
disappears completely, the average normal force exceeds the steady 
flow value by 60% and exhibits large periodic excursions from the 
mean These drastic changes seem to imply that modeling the 
dynamic stall of helicopter blade profiles in wind tunnels requires 
simultaneous oscillations of the free stream and of the angle of 
attack Comparison with flows incorporating boundary layer trips 
revealed Reynolds number independence (Author) 

A79-24215 jj Engineering analysis of dynamic stall L E 

Ericsson and J P Reding (Lockheed Missiles and Space Co, Inc, 
Sunnyvale. Calif ) In Nonsteady fluid dynamics, Proceedings of the 
Winter Annual Meeting, San Francisco, Calif, December 10-15, 
1978 New York, American Society of Mechani- 

cal Engineers, 1978, p 117 123 23 refs 

An earlier developed quasi-steady analytic method has been 
shown to give predictions that are in good agreement with 
experimental dynamic stall results as long as the oscillation ampli- 
tude and frequency are of moderate magnitudes In the present paper 
this quasi steady method is extended to include the transient effect 
of the 'spilled' leading edge vortex, thereby providing simple analytic 
means for prediction of dynamic stall characteristics at high 
frequencies and large amplitudes The veracity of the method is 
demonstrated by critical comparisons with the extensive experiments 
performed by Carr, et al (Author) 

A79-24216 j{ Numerical predictions of the unsteady lift 

development on airfoils m a viscous fluid R 6 Kinney (Arizona, 
University, Tucson, Anz ) In Nonsteady fluid dynamics. Proceed- 
ings of the Winter Annual Meeting, San Francisco, Calif , December 
10-15, 1978 New York, American Society of 

Mechanical Engineers, 1978, p 125-134 17 refs Research supported 
by the Alexander von Humboldt Stiftung 

The unsteady two-dimensional viscous flow about an airfoil is 
predicted using numerical solutions to the Navier-Stokes equations 
The airfoil is taken to be fixed, and the fluid streams past it m a 
prescribed manner The forces acting on the airfoil are determined as 
a function of time Results are presented for a 9% thick Joukowski 
airfoil which is symmetrical about the chord The speed of the onset 
flow 1 $ assumed to change impulsively from zero to some constant 
value The instantaneous direction of the onset flow is a prescribed 
function of time Calculations are performed for Reynolds numbers 
of 1000 and 10,000 At the lower Reynolds number, the lift- 
vanation with time is determined for prescribed constant flow angles 
of 5, 10, and 15 deg, as measured from the chord At the higher 
Reynolds number, the flow angle varies with time, starting from 0 
deg and reaching a maximum of 5 deg Results are also presented at 
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the higher Reynolds number for a periodically varying flow angle 

(Author) 

A79-24217 t! Drag on an oscillating airfoil in a fluctuating 

free stream S B R Kottapalli and G A Pierce (Georgia Institute of 
Technology, Atlanta, Ga ) In Nonsteady fluid dynamics. Proceed 
ings of the Winter Annual Meeting, San Francisco, Calif , December 
10-15, 1978 New York, American Society of 

Mechanical Engineers, 1978, p 135-145 33 refs 

An analytical study is presented regarding the unsteady skin 
friction drag of an oscillating airfoil exposed to a fluctuating free 
stream speed 8oth laminar and turbulent conditions are covered in 
the analysis The unsteady potential flow pressure and velocity 
distributions required for the subsequent boundary layer analysis are 
obtained by an approximate development The time-dependent 
boundary layer is solved by a finite difference scheme It was found 
that depending on the values of the phase difference between free 
stream fluctuations and airfoil oscillations, reduced frequency, and 
amplitude of free stream fluctuations, the drag can either lead or lag 
the free stream (Author) 

A79-24218 § Wake induced time-variant aerodynamics 
including rotor-stator axial spacing effects. S Fleeter, R L Jay, and 
W A Bennett (General Motors CorP , Detroit Diesel Allison Div , 
Indianapolis, Ind ) In Nonsteady fluid dynamics. Proceedings of the 
Winter Annual Meeting, San Francisco, Calif, December 10-15, 
1978 New York, American Society of Mechani- 
cal Engineers, 1978, p 147-163 18 refs Contract No 

F49620-77-C-0024 

A serious design consideration in the gas turbine industry is 
related to the possible failure of rotor and stator airfoils as a result of 
aerodynamic excitations A description is presented of an experi- 
mental research program which had the overall objective to obtain 
fundamental unsteady forced response aerodynamic data necessary 
to quantify the effect of rotor-stator axial spacing This is accom- 
plished by measuring the aerodynamically induced fluctuation 
pressure distribution in a downstream vane row of realistic geometry, 
with the primary source of excitation being the wakes from the 
upstream rotor blading Two rotor-stator axial spacing ratios, 
representative of those found in advanced design compressors, are 
investigated over a wide range of reduced frequency values and 
compressor steady-state operating conditions G R 

A79-24219 # Effect of compressor geometry on the un- 

steady regimes of a low speed compressor J. Fabri and Y Le Bot 
(ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France) In Non- 
steady fluid dynamics. Proceedings of the Winter Annual Meeting, 
San Francisco, Calif, December 10-15, 1978 
New York, American Society of Mechanical Engineers, 1978, p 
165-173 8 refs Research supported by the Societe Nationale 
d’Etude et de Construction de Moteurs d'Aviation (ONERA TP no 
1978-68) 

A systematic investigation of the effect of blade geometry on 
the off-design performance and unsteady regimes of a two-stage, low 
speed axial compressor is presented The experimental results show 
that the performance and stall limit of each rotor as well as the 
nature of the after-stall regime, rotating stall or flow separation from 
the casing wall, is the same for the multistage compressor and the 
isolated rotor However, if both rotors do not have the same blade 
geometry, rotating stall affects the whole compressor only if the first 
stage initiates it, and in the case of wall separation, this phenomenon 
IS restricted to the stage m which it is initiated (Author) 

A79-24220 § A fundamental criterion for the application of 

rotor casing treatment E M Greitzer (MIT, Cambridge, Mass ), J P 
Nikkanen, D E Haddad, R S Mazzawy (United Technologies Corp , 
Pratt and Whitney Aircraft Group, East Hartford, Conn ), and J D 
Joslyn (United Technologies Research Center, East Hartford, Conn ) 
In Nonsteady fluid dynamcs. Proceedings of the Winter Annual 
Meeting, San Francisco, Calif, December 10-15, 1978 


New York, American Society of Mechanical Engineers, 
1978, p 175-184 12refs. 

An experimental investigation has been carried out on the 
influence of grooved casing treatment on the stall margin of a 
compressor rotor Tests were conducted with two rotor builds having 
different solidities (but all other parameters identical) so that one of 
the rotors exhibited a wall, or casing, type of stall, while the other 
showed a blade stall It was found that the casing treatment, when 
compared to the solid casing, was very effective in increasing the stall 
margin of the wall stall configuration, whereas there was little or no 
change in the stall point of the blade stall configuration Detailed 
relative frame measurements of the rotor exit flow field were also 
taken as part of the program. These showed that in a wall stall 
situation, the use of casing treatment produced a substantial decrease 
in the relative total pressure defect, compared with the solid casing, 
while this was not true for the blade stall type of blading The results 
of the experiments, both in overall measurements and in the detailed 
relative frame traverses, support the hypothesis that casing treatment 
IS effective only in a situation in which a wall stall exists (Author) 

A79-24221 tf An experimental study of pulsating flow in a 

three stage axial flow compressor R E Peacock and D K Das 
(Cranfield Institute of Technology, Cranfield, Beds, England) In 
Nonsteady fluid dynamics. Proceedings of the Winter Annual 
Meeting, San Francisco, Calif, December 10-15, 1978 

New York, American Society of Mechanical Engineers, 
1978, p 185-191 8 refs Research sponsored by the Ministry of 
Defence (Procurement Executive) 

A description is given of a series of experiments involving a 
three-stage version of an aircraft type compressor whose inlet flow 
was disturbed by a time-dependent axial pulsation of approximately 
sine-wave form The effect of pulsation on compressor performance 
was a sharp reduction in mass flow The compressor pressure ratio 
was increased above that in steady-state operation, irrespective of 
pulsation frequency The pulsations produced by the discrete 
frequency generator were attenuated through the compressor The 
waveforms produced over the frequency range considered in the test 
suggest that, as a means of producing sine-wave type pulsations, a 
discrete frequency generator of the type used may have a useful 
operating band bounded at low frequency by the geometry of the 
generator and at high frequency by edge effects from the generator 
spokes G R 

A79-24235 Failure analysis of aerospace components T 

W Heaslip (Transport Canada, Aviation Safety Bureau, Ottawa, 
Canada) In Metallography in failure analysis. Proceedings of the 
Symposium, Houston, Tex, July 17, 18, 1977 
New York, Plenum Press, 1978, p 141-165 

The techniques employed by the Aviation Safety Engineering 
Facility in Canada include Scanning Electron Microscopy (SEM), 
X-ray energy dispersive techniques, and metallographical studies The 
SEM capability is unique m that the Engineering Facility has one of 
the few real time 3-dimensional image generation systems used in 
failure analysis in the world This technique takes out the guesswork 
on topography analysis which is required when using 2 dimensional 
projection The technologically current X-ray spectrometric analysis 
capability makes it possible to conduct the qualitative and semiquan- 
titative chemical analysis of bulk materials, specific zones of parts, 
grains, phases, and residue on fracture faces and adjacent surfaces A 
description is given of two case histones to demonstrate the use of 
these tools and the essential nature of the techniques in comprehen- 
sive failure analysis G R 

A79-24236 H Air Force Space Laser Communications G 

Derossi (USAF, Space and Missile Systems Organization, Los Angeles 
Air Force Station, Calif ) In Holography A view of the future. 
Proceedings of the Joint Symposium, Los Angeles, Calif , January 
20, 1979 Symposium sponsored by the American Institute of 
Aeronautics and Astronautics and World Future Society Los 
Angeles, Calif, American Institute of Aeronautics and Astronautics, 
Inc , 1979, p 38-43 
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The Air Force Laser Communications (LASERCOM) Program 
started with system concept and component design in the early 
1970s 8y 1973 the system that had evolved demonstrated data rates 
of up to one gigabit per second with a bit error rate of 0 000001 for 
40,000 km simulated links System capabilities were demonstrated 
starting with 1975 to demonstrate an engineering feasibility model of 
a gigabit-per-second space qualifiable transmitter and a brassboard 
receiver The next phase of demonstration started in 1977 when the 
LASERCOM system began operation at the White Sands Missile 
Range These demonstrations include ground to ground links of up 
to 20 km and aircraft-to ground links of up to 50 km, dynamic 
far*fie(d acquisition, tracking, and two-way communications are 
demonstrated B J 


A79-24254 Stress-peen straightening of complex machined 

aircraft parts R D Skinner (Lockheed-California Co, Burbank, 
Calif ) In Formability topics Metallic materials, Proceedings of the 
Symposium, Toronto. Canada, May 4, 1977 
Philadelphia, Pa , American Society for Testing and Materials. 1978, 
p 1 00 1 2 1 6 refs 

A new technique {the stress peen forming process) for the 
forming and straightening of complex machined aircraft parts has 
been developed which uses shot peening of the part while the latter is 
restrained to a predetermined, elastic tensile stress The process 
demonstrates excellent predictability by balancing the stress profile 
across the cross section and provides ideal compressive stresses on all 
surfaces The development of the process from the initial theory to 
preliminary straightening tests is reviewed Emphasis is placed on the 
development of a mathematical model which (1) determines the 
initial stress in a complex forged part after it has been restored to us 
straightened position and (2) predicts the amount of elastic presiress 
and permits the determination of the selected peentng process 
parameters required for balance stress equilibrium across the section 

B J 

A79-24291 Heat transfer investigation of laminated 

turbine airfoils G P Liang (United Technologies Corp , Pratt and 
Whitney Aircraft Group, West Palm Beach, Fla ) and J W Fairbanks 
(U S Department of Energy, Oiv of Power Systems. Washington 
DC) In Gas turbine heal transfer 1978, Proceedings of the Winter 
Annual Meeting, San Francisco, Calif, December 10 15 1978 
New York, American Society of Mechanical 
Engineers, 1978 p 21-30 7 refs Contract No EY 76 COB 5035 

Cascade ng testing was used to determine the heat transfer 
characteristics of two laminated wafer airfoil cooling configurations 
(1) a chordwise laminated airfoil yielding increased internal con 
vection area and coolant flow flexibility and (2) a radially laminated 
airfoil incorporating a simple all convectively cooled scheme Chord 
wise bonded wafer airfoils have potential application as stationary 
turbine components (vanes), while radially constructed airfoils 
(blades) will maintain structural integrity in a rotating environment 
It was found that high levels of cooling effectiveness are attainable in 
air-cooled airfoils through the use of laminated wafer techniques 

B J 

A79-24295 H Aerodynamics and heat transfer of transonic 

turbine blades at off-design angles of incidence F G Ha/jar, O M 
Amana (GE Corporate Research and Development Center, 
Schenectady, N Y ). and J F Louis (MIT, Cambridge, Mass) In 
Gas turbine heat transfer 1978, Proceedings of the Winter Annual 
Meeting. San Francisco Calif, December 10 15, 1978 

New York, American Society of Mechanical Engineers 
1978, p 61 70 8 refs Contract No N00014 76 C 0253 

The effects of varying the angle of incidence between plus and 
minus 15 deg on the aerodynamic and heat transfer performance of a 
transonic blade cascade were investigated in a hot blowdown facility 
Results show that the positive angles of incidence within the range 
investigated have little effect on the pressure and heal transfer 
distribution around the blade but that negative angles of incidence 
have significant effects on the pressure distribution The effect of the 


negative angles arises from the acceleration of the flow to a higher 
Mach number on the suction side before the trailing edge shock 
interaction A NASA computer program using integral methods was 
employed to predict the Nusselt number distributions around the 
blade from the pressure distribution B J 

A79 24304 jf Suction fuel supply systems for turbine 

powered general aviation aircraft D Petro (Avco Corp , Avco 
Lycoming Div , Stratford, Conn ) In Polyphase flow in turbo- 
machinery Proceedings of the Winter Annual Meeting, San 
Francisco, Calif, December 10-15, 1978 New 

Yotk American Society of Mechanical Engineers. 1978 p 223 242 
The paper describes a self contained, engine diiven suction fuel 
supply system that will operate continuously with a two phase fuel 
flow while employing current state of the art technology This 
concept removes unreliable tank mounted, electrical fuel boost 
pumps and eliminates airframe pressurized fuel handling equipment 
in order to improve system reliability, reduce weight and cost 
penalties, simplify maintenance tasks, and reduce aircraft vulnerabil 
ity to fire hazards Attention is given to suction fuel pump design 
considerations, the fuel pump configuration, and certification test 
ing B J 


A79-24349 Flight test control by means of a micro' 

processor I (Flugversuchssteuerung durch einen Mikroprozessor I) 
H Gunther Elektronik vol 28 Jan 25, 1979, p 42 46 In German 
Flight tests at the airport of Hannover in West Germany were 
conducted in order to study the suitability of the unconventional 
approach profiles used m simulator investigations The tests are to 
verify the employed simulation concept on the basts of a direct 
comparison with a real aircraft The nature of the tests make »t 
necessary to perform control operations directly on board of the 
aircraft It was, therefore, necessary to provide a suitable computing 
device It ts intended to use this device as basis for a flight control 
computer which can be employed in flight tests for other investiga- 
tions A study of computing device performance formed, therefore, a 
significant part of the entire flight test It was decided to use a 
microprocessor in the computing device The design of the comput- 
ing system is discussed, taking into account also the piogram which is 
stored on PROM G R 


214 



N79-15912 


surface There clearly is substantial further effort required to 
evolve a satisfactory boundary layer procedure which must then 
be coupled in a still unproven manner with the inviscid proce- 
dure G Y 
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N79-15902*]^ National Aeronautics and Space Administration 
Langley Research Center Hampton. Va 

A STUDY OF CANARD-WING INTERFERENCE USING 
EXPERIMENTAL PRESSURE DATA AT TRANSONIC 
SPEEDS 

Blair B Gloss and Karen E Washburn Jan 1979 71 p refs 
(NASA-TP-1355. L-12491) Avail NTIS HC A04/MF AOl 
CSCL 01A 

The canard had an exposed area of 28 0 percent of the 
wing reference area and was located in the chord plane of the 
wing or in a position 18 5 percent of the wing mean geometric 
chord above or below the wing chord plane The canard leading 
edge sweep was 51 7 deg and the wing leading-edge sweep 
was 60 deg The results indicated that the direct canard downwash 
effects on the wing loading are limited to the forward half of 
the wing directly behind the canard The wmg leading-edge vortex 
IS located farther forward for the wing in the presence of the 
canard than for the wing-alone configuration The wake, from 
the canard located below the wing chord plane physically interacts 
with the wing inboard surface and produces a substantial loss 
of wing lift For the Mach number 0 70 case the presence of 
the wing increased -the loading on the canard for the higher 
angles of attack However at Mach numbers of 0 95 and 1 20 
the presence of the wing had the unexpected result of unloading 
the canard Author 

N79-15903*fjl National Aeronautics and Space Administration 
Langley Research Center Hampton Va 

A THEORETICAL INVESTIGATION OF FOREBODY SHAPES 
DESIGNED FOR NATURAL LAMINAR BOUNDARY-LAYER 
FLOW 

Raymond L Barger Jan 1979 18 p refs 
<NASA-TP-1375. L-12550) Avail NTIS HC A02/MF AOl 
CSCL 01A 

The design of ^orebody shapes for natural laminar flow is 
discussed For subsonic flow computed results for three shapes 
of different fineness ratios indicate that laminar flow can be 
attained under conditions that approximate those on the forebody 
of a cruise missile flying at a low altitude at a high subsonic 
Mach number For supersonic (Mach 2 00) design a one- 
parameter family of hyperbolic arcs was used to generate forebody 
shapes having a favorable pressure gradient over the forebody 
length Computed results for these shapes indicated laminar and 
transitional flow over the range of Reynolds numbers consid- 
ered Author 

N79-15904*]jl General Oynamics/Convair San Diego Calif 
CALCULATION OF THE PLANAR SUPERCRITICAL FLOW 
OVER A NASA SUPERCRITICAL PROFILE 

H Yoshihara and R Magnus 18 Sep 1970 11 p refs 
(Contract NASI -9308) 

(NASA-CR-1 11888) Avail NTIS HC A02/MF AOl CSCL 
01A 

An unsteady finite difference procedure was used to calculate 
the steady inviscid flow over an 11% thickness ratio NASA 
supercritical profile of LWP 505 at M sub infinity = 0 80 and 
alpha = 0 An attempt is made to include the viscous effects 
using a modified form of Head s entrainment method to calculate 
the turbulent boundary layer The attempt to predict the viscous 
effects usirtg the compressible form of Head $ integral method 
with a modified auxiliary equation for the form factors was 
unsatisfactory Though a reasonably separation bubble was 
established on the lower surface, a grossly exaggerated displace- 
ment effect resulted downstream of the shock on the upper 


N79-1590B|$( Tokyo Univ (Japan) Dept of Aeronautics 

A NUMERICAL PREDICTION OF TYPICAL ARTICULATED 
ROTOR IMPEDANCE 

Kanichiro Kato and Takashi Yamane 18 Oct 1978 20 p refs 
Backup document for AIAA Synoptic scheduled for publication 
in Journal of Aircraft in May 1979 
Avail NTIS HC A02/MF AOl 

Numerical analyses were conducted for an articulated rotor 
blade in practical use in order to grasp the typical articulated 
rotor impedances Results included the effects on impedances 
of the variations in trim velocity collective pitch setting and 
blade linear twist Author 

N79-15909f|f Royal Aircraft Establishment Farnborough 
(England) Aerodynamics Dept 

THE ESTIMATION OF LATERAL-DIRECTIONAL AERODY- 
NAMIC DERIVATIVES AT SUBSONIC SPEEDS 

H H B M Thomas In Von Karman Inst for Fluid Dyn 
Aerodyn Inputs for ProbI in Aircraft Dyn Vol 1 1977 77 p 

refs 

Copyright Avail NTIS HC A16/MF AOl 

A brief account is given of the theoretical and semi-empincal 
methods at present available for estimating the aerodynamic 
derivatives needed in hneari 2 ed dynamic studies of airplanes To 
bring forth the shortcomings of these methods and the types 
of problems posed in any attempt to improve upon the present 
position various theoretical results are compared and experimental 
evidence is offered Comparisons are made between estimated 
and measured derivatives for two types of airplanes G G 

N79-15910)^ Hawker Siddeley Aviation Ltd Hatfield (England) 

A REVIEW OF METHODS FOR OBTAINING SUBSONIC 
LONGITUDINAL AERODYNAMIC DERIVATIVES 

A B Young In Von Karman Inst for Fluid Dyn Aerodyn 
Inputs for ProbI in Aircraft Dyn Vol 1 1977 46 p refs 

Copyright Avail NTIS HCA16/MFA01 

The prediction and use of longitudinal aerodynamic deriva- 
tives IS reviewed with particular emphasis on the practical 
problems of civil transport aircraft design It is shown that the 
depth to which these aerodynamic data are required varies with 
the design stage of project as do the available methods for 
deriving the information The body of data contained in the 
standard data sheet systems is examined and the deficiencies 
listed The technique of wind tunnel testing for obtaining 
derivatives is also discussed together with the information to 
be obtained from ng test and flight testing Finally a review of 
future trends in the prediction of subsonic longitudinal deriva- 
tives IS made Author 

N79-15911j^ Societe Nationale Industnelle Aeruspatiale. 
Toulouse (France) 

TRANSONIC/SUPERSONIC LONGITUDINAL AERODY- 
NAMIC DERIVATIVES 

E Khaski In Von Karman Inst for Fluid Dyn Aerodyn inputs 
for ProbI in Aircraft Dyn Vol 1 1977 33 p refs 

Copyright Avail NTIS HC A16/MF AOl 

Some methods of predicting longitudinal aerodynamic deriva- 
tives are depicted stressing two conventional calculation methods 
one in subcritical subsonic regime (Multhopp Collocation method) 
and the other in supersonic regime (based on the Eward method) 
The influence of flexibility is discussed and the aerodynamic 
derivatives of some aircraft are obtained in different ways (theory 
wind tunnel testing or in flight) G G 

N79-15912j^ Von Karman Inst for Fluid Dynamics Rhode-Saint- 
Genese (Belgium) 

LATERAL-LONGITUDINAL CROSS-COUPLING EFFECTS 

J Sandford In ns Aerodyn Inputs for ProbI in Aircraft Dyn Vol 1 
1977 29 p refs 

Copyright Avail NTIS HC A16/MF AOl 
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The conditions under which the equations of motion for an 
aircraft can be separated into lateral and longitudinal groups are 
first established The various ways in which these conditions 
can be violated are then discussed with particular reference to 
those which are aerodynamic m origin G G 


N79-15913||f British Aircraft Corp Preston (England) 

TRANSONIC/SUPERSONIC LATERAL AERODYNAMIC 
DERIVATIVES 

BRA Burns and K Carr In Von Karman Inst for Fluid Dyn 
Aerodyn Inputs for ProbI in Aircraft Dyn Vol 1 1977 102 p 
refs 

Copyright Avail NTIS HC A16/MF A01 

Estimates of the derivatives due to sideslip due to rate of 
roll and yaw and due to lateral controls are presented and 
compared with wind tunnel results and flight data at transonic 
and supersonic speeds Some shortcomings and deficiencies in 
the data sheet methods are identified Where discrepancies 
between estimates and measurements are evident explanations 
are offered In most cases these are due to interference effects 
between adjacent stabilizing and lifting surfaces which are not 
accounted for m the based theories The more important effects 
of aeroelastic distortion are described briefly and methods of 
application are illustrated G G 

N79-15914j^ Von Karman Inst for Fluid Dynamics Rhode-Saint- 
Genese (Belgium) 

AERODYNAMIC INPUTS FOR PROBLEMS IN AIRCRAFT 
DYNAMICS, VOLUME 2 

1977 389 p refs Proc of lectures held on 25-29 Apr 1977 
2 Vol 

(VKI-LS-99-V0I-2) Avail NTIS HCA17/MFA01 

A series of lectures are presented on ways of analyzing and 
utilizing aerodynamic characteristics for solving problems related 
to aircraft stability 


N79-1591S)S( Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt Goettingen (West Germany) 

PREDICTION OF UNSTEADY AERODYNAMIC FORCES IN 
HIGH FREQUENCY OSCILLATORY FLOW 

H Foersching tn Von Karman Inst for Fluid Dyn Aerodyn 
Inputs for Probl in Aircraft Dyn Vol 2 1977 80 p refs 

Copyright Avail NTIS HCA17/MFA01 

A review is made of current advances in the development 
of analytical methods and related computation techniques for 
the prediction of the motion-induced unsteady aerodynamic inputs 
for problems in high-frequency aircraft dynamics The practical 
applicability and reliability of the various methods is demonstrated 
and some topics for further research work are indicated Author 

N79-15916j^ National Aerospace Lab Amsterdam (Netherlands) 

THE USE OF PANEL METHODS WITH A VIEW TO 
PROBLEMS IN AIRCRAFT DYNAMICS 

T E Labrujere R Roos and L J J Erkelens In Von Karman 
Inst for Fluid Dyn Aerodyn Inputs for Probl in Aircraft Dyn 
Vol 2 1977 140 p refs 

(NLR-MP-77009-U) Copyright Avail NTIS HCA17/MFA01 
A survey is given of the basic principles of the panel methods 
The most frequently used methods steady as well as unsteady 
are described m some detail Recent developments aimmq at 
improvement and extension of the range of applicability are 
reviewed The use of panel methods for the determination of 
stability derivatives is discussed Results of some applications 
are shown illustrating the capability of the panel methods 

Author 

N79-15917*j^ National Aeronautics and Space Administration 
Langley Research Center Hampton Va 

AERODYNAMIC CHARACTERISTICS AT HIGH ANGLES OF 
ATTACK 

J R Chambers In Von Karman Inst for Fluid Dyn Aerodyn 
Inputs for Probl in Aircraft Dyn Vol 2 1977 39 p refs 


Copyright Avail NTIS HC A17/MF A01 

An overview is presented of the aerodynamic inputs required 
for analysis of flight dynamics m the high-angle-of-attack regime 
wherein large-disturbance nonlinear effects predominate An 
outline of the presentation is presented The discussion includes 
(1) some important fundamental phenomena which determine 
to a large extent the aerodynamic characteristics of airplanes at 
high angles of attack (2) static and dynamic aerodynamic 
characteristics near the stall (3) aerodynamics of the spin (4) test 
techniques used in stall/spin studies (5) applications of aerodyna- 
mic data to problems in flight dynamics in the stall/spin area 
and (6) the outlook for future research in the area LS 


N79-15919|^ R oyal Aircraft Establishment Farnborough 
(England) Aerodynamics Dept 

ON THE APPLICATION OF CERTAIN STATISTICAL 
METHODS TO WIND-TUNNEL TESTING 

J McKie London Aeron Res Council 1978 57 p refs 

Supersedes RAE TR-75018 ARC-36049 
(ARC-CP-1390 BR63387 RAE-TR-75018 ARC-36049) Avail 
NTIS HC A04/MF AOl, HMSO £- 3 PHI 

The use of some standard statistical techniques in wind-tunnel 
testing is illustrated The results of non-linear regression analysis 
are applied to the particular problem of comparing the data 
from experiments in two different tunnels on the same model 
Residual variance was used as a measure of the repeatability of 
results and standard tests were applied to look for significant 
differences between the two tunnels The accuracy of a measured 
aerodynamic coefficient was put in terms of confidence limits 
for a given probability level A method is given for determining 
the minimum detectable effect of a model geometry change 
and also for finding the number of data points needed to measure 
a coefficient to a prescribed accuracy G G 

N79-15920j^ Royal Aircraft Establishment Farnborough 
(England) Aerodynamics Dept 

NON-CONICAL FLOW PAST SLENDER WINGS WITH 
LEADING EDGE VORTEX SHEETS 

R W Clark London Aeron Res Council 1978 55 p refs 
Supersedes RAE-TR-76037 ARC-36863 

(ARC-R/M-3814 RAE-TR-76037, ARC-36863 BR64192) 

Avail NTIS HC A04/MF AOl HMSO £ 5 PHI 

The vortex sheet model of leading edge separation which 
has been successfully applied to slender delta wings of conical 
shape IS extended to nonconical wings which have thin 
uncambered cross sections Calculations of the shape and strength 
of the vortex sheet are presented for examples of a plane wing 
with a curved leading edge and of a delta wing with lengthwise 
camber in each case it is found that the sign of the circulation 
shed from the leading edge changes as the calculation proceeds 
downstream but the conseouences are very different in the two 
cases An experimental investigation to clarify the behavior of 
the cambered wing is described J M S 


N79-15921j^ Engineering Sciences Data Unit. London (England) 

ANALYSIS OF THE ZERO-LIFT WAVE DRAG MEASURED 
ON DELTA WINGS 

J Weber and C King London Aeron Res Council 1978 
79 p refs Supersedes RAE-TR-76072, ARC-37297 Prepared 
for RAE Sponsored by Min of Defence 

(ARC-R/M-3818 BR 63386, RAE-TR-76072 ARC-37297) 
Copyright Avail NTIS HC A05/MF AOl HMSO £ 6 PHI 
Lift and drag were measured by strain gage balance at Mach 
numbers between 1 4 and 2 8 On some of the wings' surface 
pressure distributions were also measured The zero-lift wave 
drag was examined, as well as skin friction drag and lift-dependent 
drag The wave drag was obtained by integrating the pressure 
distribution Values of the wave drag were also derived from 
the measured total drag by subtracting estimated values for the 
skin friction drag and for the effect of the sting support The 
experimental values were compared with one another and with 
the theoretical estimates derived by supersonic area rule The 
different experimental values are shown to be self-consistent 
and to lie up to 30% below the theoretical estimates JAM 
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N79-15922{^ Royal Aircraft Establishment, Farnborough 
(England) Aerodynamics Dept 

ON THE EVALUATION OF WALL INTERFERENCE IN 
TWO-DIMENSIONAL VENTILATED WIND TUNNELS BY 
SUBSONIC LINEAR THEORY 

D Catherall London Aeron Res Council 1978 49 p refs 
Supersedes RAE-TR-76134, ARC-37409 
(ARC-R/M-3819 8R63623, RAE-TR-76134, ARC-37409) 

Avail NTIS HC A03/MF A01, HMSO £ 5. PHI 

The interference potentials for lift solid blockage and wake 
blockage were previously presented in the form of integral 
expressions The expression for wake blockage is corrected and 
the integral expressions are converted into power series The 
motivation was to provide far-field boundary conditions, especially 
at large distances downstream for computations of transonic 
flows within wind tunnels Additionally, these power series 
facilitate the calculation of the interference in the neighborhood 
of the model The effects of parametric variations of wall porosity 
and slot geometry are demonstrated Lift and blockage interfer- 
ence velocities, their streamwise gradients and wall conditions 
for zero solid blockage are presented in both tabular and graphical 
form G G 


N^9■^B926§ National Transportation Safety 8oard Washington, 
D C 

ANNUAL REVIEW OF AIRCRAFT ACCIDENT DATA US 
GENERAL AVIATION. CALENDAR YEAR 1977 

16 Nov 1978 215 p 
Avail NTIS HC A10/MF A01 

This record of aircraft accidents which occurred in U S 
general aviation operations includes an analysis of accident data 
relating to an overview, types of accidents accident causal factors, 
kinds of flying, and conclusions A statistical compilation of 
accident information is presented in the form of accident and 
rate tables, analytic tables, injury tables and cause/factor tables 
These statistical data are divided into sections pertaining to all 
operations, small fixed-wing aircraft, large fixed-wing aircraft, 
rotorcraft, gliders and collisions between aircraft In '977, there 
were 4 286 total general aviation accidents, 702 of which were 
fatal Included in the total number of accidents are 51 collisions 
between aircraft By coding each aircraft involved in collisions, 
an additional 51 records were produced, which brought the total 
number of accident records to 4,337 This figure reflects the 
actual number of pilots and aircraft involved in the accidents 

Author 

N79- 16926# National Transportation Safety Board, Washington, 
D C 

AIRCRAFT ACCIDENT REPORTS BRIEF FORMAT US 
CIVIL AVIATION ISSUE NUMBER 6 - 1976 ACCIDENTS 

18 Oct 1977 329 p 

(NTSB-8A-77-3) Avail NTIS HC A15/MF A01 

Selected aircraft accident reports, occurring in U S civil 
aviation operations during calendar year 1976, are presented 
The 533 general aviation accidents and 6 air carrier accidents 
contained in this publication represent a random selection The 
brief format presents the facts, conditions, circumstances, and 
probable cause(s) for each accident Additional statistical 
information is tabulated by type of accident, phase of operation, 
kind of flying injury index, aircraft damage, conditions of light, 
pilot certificate, injuries, and causal factors G G 

N79-16927jj( Gellman Research Associates, Inc . Jenkintown, 
Pa 

LARGE CARGO AIRCRAFT: A TECHNOLOGY ASSESS- 

MENT, VOLUME 1 Final Report 

Jan 1978 349 p refs 2 Vol 
(Contract NSF C-2062, Grant NSF ERS-76-80328) 
(PB-286896/6, NSF/RA-780240) Avail NTIS 

HC A15/MF A01 CSCL01C 

A preliminary comprehensive technology assessment of a 
future transportation technology, a large cargo aircraft described 
as having the same capacity as two dedicated Boeing 747 
freighters is presented The methodology and the basic assump- 
tions employed in the conduct of the study and the theoretical 
basis for the causal model are presented The differences between 


The effects which emanate from the operation of the large cargo 
aircraft and from its function, are indicated The future state of 
the world economy is examined The causal model and the generic 
effects are presented Tables, figures, and matrices are included 
to illustrate areas of impact GRA 

N79-16928j|l Gellman Research Associates, Inc, Jenkintown, 
Pa 

LARGE CARGO AIRCRAFT A TECHNOLOGY ASSESS- 
MENT, VOLUME 2 Final Report 

Jan 1978 298 p rafs 2 Vol 
(Contract NSF C-1061 Grant NSF ERS-76-80328) 
(PB-286897/4, NSF/RA-780241) Avail NTIS 

HC A09/MF A01 CSCL01C 

A principal result of operating a large cargo aircraft (LCA) 
fleet IS stated to be the opening of new channels for international 
trade Primary impacts are likely to affect the export sectors of 
the economies of United States trading partners, particularly 
among the developing nations The possible effects of the LCA 
are analyzed by reviewing the current patterns of international 
trade and, then, the potential trade patterns of the future Since 
the impact of the L(^ is expected to be greater in the lesser 
developed countries, at least one country was selected as a 
case study from each major region of developing nations following 
established criteria GRA 

N79-16930j|l Royal Aircraft Establishment, Farnborough 
(England) Radio and Navigation Dept 

OMEGA AND VLF AIRCRAFT INSTALLATIONS 

H G Hill, J Kilvington, and N J Carter Feb 1978 44 p 

refs 

(RAE-TM-RAD-NAV-66, BR62457) Avail NTIS 

HC A03/MF A01 

The successful operation of OMEGA and VLF installations 
in aircraft is considered Included is a list of interference field 
strengths found m various RAE aircraft, the considerations to be 
taken into account in the choice of aerial type and site, and 
installation problems and their relation to receiver design G G 

N79-15936j(( General Accounting Office Washington, D C 
Procurement and Systems Acquisition Div 

STATUS OF THE FEDERAL AVIATION ADMINISTRATION'S 
MICROWAVE LANDING SYSTEM 

19 Oct 1978 53 p 

(PB-287275/2, PSAD-78-149) Avail NTIS HC A04/MF A01 

CSCL 17G 

The Federal Aviation Administration s new common civil/ 
military microwave landing system is about 5 years behind 
schedule and research and development will cost between SI 82 
to $192 million-approximately $90 to $100 million more than 
originally estimated Large amounts of money are still being 
invested for ground equipment for the existing system Recognizing 
these continued investments along with the probable extension 
to 1995 of instrument landing systems at international airports 
existing instrument landing systems at U S domestic airports 
should be continued in accordance with a mutually agreeable 
microwave landing system implementation plan GRA 


N79-1593/ Kansas Univ Lawrence 

DESIGN AND DEVELOPMENT OF A SYSTEM TO MEASURE 
THE MODE SHAPES OF A VIBRATING, ROTATING 
HELICOPTER BLADE IN A VACUUM Ph D Thesis 

Frank John Fronczak 1978 423 p 

Avail Univ Microfilms Order No 7924860 

A photographic technique and equipment are described Two 
camera systems are described One uses cylindrical lenses and 
a baffling arrangement to take photographs of a line on an 
object The other camera uses conventional spherical lenses to 
photograph the rotor blade These photographs provide data which 
IS reduced to yield the components of vibration of a full size 
helicopter blade vibrating at resonance The rotor test stand 
which rotates and excites the blade vibration is described The 
mode shapes were measured in a vacuum in order to eliminate 
aerodynamic forces Blade deflection data is tabulated and plotted 
for several rotational speeds and frequencies Dissert Abstr 
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N79-15938*)i^ National Aeronautics and Space Administration 
Langley Research Center Hampton Va 

EXPERIMENTAL INVESTIGATION OF EFFECTS OF BLADE 
TIP GEOMETRY ON LOADS AND PERFORMANCE FOR AN 
ARTICULATED ROTOR SYSTEM 

William H Weller (Army Aviation Research and Development 
Command. St Louis Mo) Jan 1979 79 p refs 
(DA Proj 1L2-62209-AH-76) 

(NASA-TP-1303 L-12153 AVRADCOM-TR 78-53) Avail 
NTIS HC A05/MF AOl CSCL01C 

Wmd-tunnel tests of an aeroelastically designed helicopter 
rotor model were carried out to determine the effects on dynamic 
response and aerodynamic performance of varying the design of 
the outboard 8 percent of the blade lengths Four different blade 
tip geometries or shapes having different amounts of planform 
sweep, thickness and chordwise taper and anhedral angle were 
studied Each configuration was tested at several shaft angles 
of attack for advance ratios of 0 20 0 30 0 35 and 0 40 For 
each combination of shaft angle and advance ratio rotor lift 
was varied over a wide range to include high lift conditions 

Author 

N79-15939*j^ Lockheed-California Co Burbank 

CONFIGURATION DEVELOPMENT STUDY OF THE X-24C 
HYPERSONIC RESEARCH AIRPLANE, PHASE 1 Contractor 
Report, Nov 1975 - Mar 1976 

Henry G Combs et al Dec 1976 368 p refs 
(Contract NAS1-14222) 

(NASA-CR-145032 SP-4499) Avail NTIS HCA16/MFA01 
CSCL 01 C 

Four hypersonic research airplane configurations found to 
be the most cost effective were selected for further refinement 
The selection was based on a systematic analysis and evaluation 
of realistic designs involving nine different configurations evolving 
from three different structural/thermal concepts coupled with 
existing rocket and sustamer engines All configurations were 
constrained by the mission profiles research requirements 
aerodynamic envelope and maximum launch weight established 
by NASA JAM 

N79~15940*^ Lockheed-California Co Burbank Advanced 
Development Projects 

CONFIGURATION DEVELOPMENT STUDY OF THE X-24C 
HYPERSONIC RESEARCH AIRPLANE Executive Summary, 
Apr - May 1976 

Henry G Combs D H Campbell M D Cassidy, C D Sumpter. 
E Seitz B J Kachel R P James J Walters J Love and R 
T Passon Oct 1977 54 p 
(Contract NASl-14222) 

(NASA-CR-145274) Avail NTIS HC A04/MF AOl CSCL 
01C 

Bottom line results were made of a three-phase study to 
determine the feasibility of designing building and operating 
and maintaining an air-launched high performance aircraft capable 
of cruising at speeds up to Mach 8 for short durations The 
results show that Lockalloy heat-sink structure affords the 
capability for a work-horse vehicle which can serve as an excellent 
platform for this research it was further concluded that the 
performance of a blended wing body configuration surpassed 
that of a lifting body design for typical X-24C missions The 
cost of a two vehicle program less engines B-52 modification 
and contractor support after delivery can be kept within $70M 
(in Jan 1976 dollars) A R H 

N79-15941*j^ Old Dominion Univ Research Foundation Norfolk 
Va 

EXPERIMENTAL INVESTIGATION OF EFFECTS OF JET 
DECAY RATE ON JET-INDUCED PRESSURES ON A FLAT 
PLATE TABULATED DATA 

John M Kuhiman Don S Ousterhout and Ronald W Warcup 
Nov 1978 157 p 

(Grant NGL-47-003-039) 

(NASA-CR- 158990) Avail NTIS HC A08/MF AOl CSCL 
OIC 

Tabular data are presented for an experimental study of the 
effects of jet decay rate on the jet-induced pressure distribution 


on a flat plate for a single jet issuing at right angle to the flat 
plate into a uniform crossflow The data are presented in four 
sections (1) presents the static nozzle calibration data (2) lists 
the plate surface static pressure data and integrated loads (3) lists 
the jet centerline trajectory data and (4) lists the centerline 
dynamic pressure data Author 

N79-15942*/5( Boeing Commercial Airplane Co Seattle Wash 
BCAC Preliminary Design Dept 

EVALUATION OF LAMINAR FLOW CONTROL SYSTEM 
CONCEPTS FOR SUBSONIC COMMERCIAL TRANSPORT 
AIRCRAFT Final Report, Sep 1976 - Sep 1978 

Dec 1978 269 p refs 
(Contract NAS1-14630) 

(NASA-CR-158976 D6-47109) Avail NTIS 

HC A12/MF AOl CSCL OIC 

A two-year study conducted to establish a basis for 
industry decisions on the application of laminar flow control (LFC) 
to future commercial transports was presented Areas of 
investigation included (1) mission definition and baseline 
selection (2) concepts evaluations and (3) LFC transport 
configuration selection and component design The development 
and evaluation of competing design concepts was conducted in 
the areas of aerodynamics structures and materials and systems 
The results of supporting wind tunnel and laboratory testing on 
a full-scale LFC wing panel suction surface opening concepts 
and structural samples were included A final LFC transport was 
configured in incorporating the results of concept evaluation 
studies and potential performance improvements were assessed 
Remaining problems together with recommendations for future 
research are discussed A R H 

N79-15943*j^ North Carolina State Univ Raleigh Dept of 
Mechanical and Aerospace Engineering 

FLIGHT TEST EVALUATION OF PREDICTED LIGHT 
AIRCRAFT DRAG, PERFORMANCE, AND STABILITY 

Frederick 0 Smetana and Stan R Fox 1979 781 p refs 
(Grant NsG-1077) 

(NASA-CR-158076) Avail NTIS HC A99/MF AOl CSCL 
OIC 

A technique was developed which permits simultaneous ex- 
traction of complete lift, drag and thrust power curves from time 
histones of a single aircraft maneuver such as a puilup (from V sub 
max to V sub stall) and pushover (to sub V max for level flight ) The 
technique is an extension to non-linear equations of motion of 
the parameter identification methods of lliff and Taylor and 
includes provisions for internal data compatibility improvement 
as well The technique was show to be capable of correcting 
random errors in the most sensitive data channel and yielding 
highly accurate results This technique was applied to flight data 
taken on the ATLIT aircraft The drag and power values obtained 
from the initial least squares estimate are about 15% less than 
the true values If one takes into account the rather dirty wing 
and fuselage existing at the time of the tests however the 
predictions are reasonably accurate The steady state lift 
measurements agree well with the extracted values only for small 
values of alpha The predicted value of the lift at alpha - 0 is 
about 33% below that found in steady state tests while the 
predicted lift slope is 13% below the steady state value Author 


N79- 15944)^ Von Karman Inst for Fluid Dynamics Rhode-Saint- 
Genese (Belgium) 

REMOTELY PILOTED VEHICLES - AERODYNAMICS AND 
RELATED TOPICS, VOLUME 1 

1977 231 p refs Proc of Lectures held on 23-27 May 

1977 2 Vol 

(VKI-LS-lOl-Vol-1) Copyright Avail NTIS HCA11/MFA01 
The design of various remotely piloted vehicles (RPV) is 
discussed along with ground support equipment Wind tunnel 
tests subjecting RPV models to turbulence are reviewed The 
communication problem when using several RPV is also 
considered 


N79-15946j{l Lockheed Missiles and Space Co Palo Alto Calif 

I INTRODUCTION TO. GROUND STATION SYSTEMS OF, 
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and civil applications of remotely piloted 

VEHICLES] 

5 J Colby In Von Karman Inst for Fluid Dyn RPV s 

Aerodyn and Related Topics Vol 1 1977 89 p refs 

Copyright Avail NTIS HCA11/MFA01 

If a remotely piloted vehicle system is to perform useful 
missions the seven major subsystems must be designed as a 
well integrated set of complimentary hardware and software 
The subsystems are (1) ground station (2) data links (3) air 
vehicle (4) avionics and navigation (5) multiple sensors 
16) launch and recovery and (7) age and logistics support The 
RPV system is intended to perform many functions of observation 
information gathering battlefield firepower support and electronic 
warfare where there is a human operator controlling the RPVs 
behavior and mission equipment from a remote location JAM 

N79-1E946# British Aircraft Corp (Operating) Ltd Bristol 
(England) Guided Weapons Div 

AN RPV DESIGN STUDY 

P Swan /n Von Karman Inst for Fluid Dyn RPVs - Aerodyn 
and Related Topics, Vol 1 1977 31 p 

Copyright Avail NTIS HCA11/MFA01 

The vehicle carried a payload of 10kg and has a payload 
capacity of 0 1 cu meters The nose was to be kept clean as 
planned systems included T V cameras and other sensors The 
aim was to avoid an oil film over any of the payload area 
Maximum speeds of over 40 m/s (80 knots) were desired The 
vehicle should be able to fly as slowly as 25 m/s (50 knots) 
This resulted from early control equipment which was limited 
to roughly 1 km range This m turn limited the effective straight 

6 level runs to 500 m A level flight time of about 10 seconds 

was needed to analyze the consequences of any maneuvers 
Endurances of 1 hour or greater were planned with a maximum 
operating altitude of about 3 km after an improved control 
system was commissioned It was intended to catapult launch 
the vehicle However the first flight trials were made using a 
fixed undercarriage JAM 

N79-15947j^ B ntish Aircraft Corp (Operating) Ltd , Bristol 
(England) 

aerodynamics 

P Swan /n Von Karman Inst for Fluid Dyn RPV's - Aerodyn 
and Related Topics Vol 1 1977 44 p 

Copyright Avail NTIS HCA11/MFA01 

An Item that was checked with some care was downwash 
on both tail-controlled RPV s and a canard design It was suspected 
at one stage before any wind tunnel testing, that downwash 
(and upwash) may be subject to viscous damping at low speeds 
The genuine cause of the problem turned out to be an incidence 
range restriction affecting control response By implication, if 
downwash and upwash were confirmed as independent of 
Reynolds Number the other induced effects such as loading 
patterns must be reasonable This was also confirmed by the 
stall pattern on devices that were tunnel-tested JAM 

N79-15949jil Von Karman Inst for Fluid Dynamics. Rhode-Saint- 
Genese (Belgium) 

REMOTELY PILOTED VEHICLES - AERODYNAMICS AND 
RELATED TOPICS. VOLUME 2 

1977 271 p refs Proc of Lectures held on 23-27 May. 

1977 2 Vol 

(VKI-LS-IOI-Vol-2) Avail NTIS HC A12/MF AOl 

The propulsion, launching and recovery of fixed-wing 
remotely piloted vehicles are discussed as well as the effectiveness 
of totally integrated systems for aerial reconnaissance and other 
military applications Topics covered include computerized 
simulation telemetry, data processing and control 


N79- 15950)^ British Aircraft Corp (Operating) Ltd Bristol 
(England) Guided Weapons Div 

PROPULSION 


R Stephenson /n Von Karman Inst for Fluid Dyn RPV s-Aerodyn 
and Related Topics, Vol 2 1977 57 p refs 

Copyright Avail NTIS HC A12/MF AOl 

The use of internal combustion engines in MINI-(RPV's) of 
turbojet engines in MIDI-and MAXI-RPVs and of solid pro- 
pellant and liquid propellant rocket engines, and hybrid motors 
in battlefield reconnaissance drones is described Alternative power 
plants considered include ramjet pulsejet and pressurejet engines 
Future applications of electric propulsion and solar ceil propulsion 
are assessed A R H 

N79-16951)i( British Aircraft Corp (Operating) Ltd Bristol 
(England) Guided Weapons Div 

LAUNCH AND RECOVERY 

R Stephenson /n Von Karman Inst for Fluid Dyn RPV’s-Aerodyn 
and Related Topics Vol 2 1977 62 p refs 

Copyright Avail NTIS HC A12/MF AOl 

The dynamics of conventional takeoff and landing phases of 
flight are reviewed and related to the requirements of a fixed-winp 
mini-RPV Alternative methods of launch and recovery which 
are more relevant to military operational conditions are considered 
such as zero length and catapult launching Topics covered include 
air launch recovery recoverable versus expendable RPVs 
parachutes, parawings. mid-air retrieval systems and arrester 
hooks and net systems Favored methods of launch for mobile 
ground use are catapult with stretched rubber cords for launch 
weights up to 20 kg pneumatic catapult for launch weights 
from 20 kg to 50 kg and zero or near zero length launcher 
with solid propellant cast motor Vertical takeoff and landing 
vehicles may be preferred to catapult launchers for shipborne 
RPVs The use of air cushion takeoff and landing systems and 
of secondary aerodynamic lifting and arresting devices is under 
consideration A R H 

N79- 15952# Manufacture Beige de Lampes et de Materiel 
Electronique, Brussels (Belgium) 

DESIGN AND OPERATION OF EPERVIER RECONNAIS- 
SANCE RPV 

C Derouck /n Von Karman Inst for Fluid Dyn RPV s-Aerodyn 
and Related Topics, Vol 2 1977 19 p 

Copyright Avail NTIS HC A12/MF AOl 

Requirements for a totally integrated RPV system for target 
acquisition and identification are discussed The Epervier system 
which uses a compact delta wing aircraft is described The 
system comprises (1) unmanned vehicles which can be equipped 
with different types of sensors for day and night missions 

(2) highly mobile launchers with associated check-out equipment 

(3) a mobile drone control center. (4) maintenance and check-out 

equipment, and (5) a mobile data processing laboratory 
Operational experience demonstrates the mam features of the 
system are low cost high mobility, great accuracy navigational 
flexibility zone coverage capability and outstanding mission 
reliability A R H 


N79-15953# Army Missile (^mmand Redstone Arsenal Ala 
FEASIBIUTY STUDY OF MINI-RPV FOR ATTACK 
fl B Powell 0 W Holder and R E Dickson /n Von Karman 
Inst for Fluid Dyn RPV s-Aerodyn and Related Topics Vol 2 
1977 79 p refs 

Copyright Avail NTIS HCA12/MFA01 

A computer simulation was conducted to determine the 
terminal trajectory and system effectiveness of a ground launched 
mini-RPV with a midcourse trajectory to target area Human 
performance in controlling and attack RPV was also simulated 
The weapon system is under consideration for providing 
surveillance and designation to assure survivability in hostile air 
defense environments, for over-the-hill surveillance as an 
expendable jammer in electronic warfare and as an attack RPV 
Simulation validation and flight tests results are discussed 

A R H 
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N79-169S4# Army Aviation Engineering Flight Activity Edwards 
AFB, Cahf 

ARTIFICIAL ICING TEST PHOBIC COATINGS ON UH 1H 
HELICOPTER ROTOR BLADES Final Report 

John S Tulloch. Raymond B Smith, Frederick S Doten and 
John A Bishop Jun 1978 80 p refs 
(ADA059875 USAAEFA-77-30) Avail NTIS 

HC A05/MF AOl CSCL U/3 

The United States Army Aviation Engineering Flight Activity 
conducted a limited evaluation of the General Electric G697 
compound and the Dow Corning E2460-40-1 substance to 
determine if either was useful as an ice phobic coating on UH-1H 
helicopter rotor blades Testing was conducted at Spokane 
Washington from 9 January through 8 February 1978 During 
the tests 23 2 flight hours were accumulated of which 6 5 hours 
were in the icing environment Within the scope of this test 
both and G697 and the E2460*40-1 aided in shedding tee accreted 
on the main rotor blades GRA 

N79-15965# Royal Aircraft Establishment Farnborough 
(England) Structures Dept 

IMPEDANCE MEASUREMENTS ON A SPINNING MODEL 
HELICOPTER ROTOR 

R Cansdaie and D R Gaukroger London Aeron R^s Council 
1978 48 p ref Supersedes RAE-TR-76086, ARC-37251 
(ARC-CP-1389 BR63389. RAE-TR-76086 ARC-37251) Avail 
NTIS HC A03/MF A01, HMSO £ 2 50 PHI 

The technique for measuring rotor impedances at the shaft 
of a model rotor was further developed Values of impedance 
are presented for a four-blade rotor of semi-ngid design operating 
at zero lift zero advance ratio and a range of rotational speeds 
The problems of interpreting and applying rotor impedances are 
discussed G G 

N79'15956/^ Royal Aircraft Establishment Farnborough 
(England) Structures Dept 

THE DEVELOPMENT OF A PARAMETRIC METHOD OF 
MEASURING FIN FATIGUE LOADS BASED ON FLIGHT 
MEASUREMENTS ON A LIGHTNING Mk T6 

Anne Burns J P Thompson and E W Wells London Aeron 
Res Council 1978 58 p refs Supersedes RAE-TR-76161 

ARC'37442 

(ARC-R/M-3824 BR64876. RAE-TR-76161 ARC-37442) 

Avail NTIS HC A04/MF A01 HMSO £ 6 PHI 

Load measurement is discussed in which load is deduced 
from a statistical correlation with an appropriate combination of 
aircraft motion variables and control surface angles A full-scale 
flight experiment on a Lightning Mk T5 is described aimed at 
developing a parametric method for the measurement of fin fatigue 
loads under operational conditions An empirical relationship was 
established between the fin root bending moment as determined 
from a multi-strain gauge installation and a combination of 
parameters The parameters from which the combination is 
selected include translational and rotational accelerations rates 
of rotation rudder angle and angle of sideslip The study covers 
the measurement of fm loads under a wide range of loading 
conditions G G 

N79-15957*]^ National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

MEASURED AND PREDICTED NOISE OF THE AVCO- 
LYCOMING YF-102 TURBOFAN NOISE 

Bruce J Clark Jack G McArdle and Leonard Homyak 1979 
18 p refs Presented at 5th Aeroacoustics Conf Seattle 
12-14 Mar 1979 sponsored by AIAA 

(NASA-TM-79069 E-9885 AIAA-Paper-79-0641 ) Avail NTIS 
HCA02/MFA01 

Acoustic testing of the AVCO- Lycoming YF-102 turbofan en- 
gine was done on a static test stand in support of the quiet short- 
haul research aircraft acoustic design Overall noise levels were 
dominated by the fan noise emanating from the exhaust duct 
except at ,high power settings when combination tones were 
generated in the fan inlet Component noise levels, calculated 
by noise prediction methods were in reasonable agreement with 
the measured results Far-field microphones placed at ground 
level were found superior to those at engine centerline height 
even at high frequencies JAM 


N79-15958*/^ National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

THE GATE STUDIES ASSESSING THE POTENTIAL OF 
FUTURE SMALL GENERAL AVIATION TURBINE ENGINES 

William C Strack 1979 24 p refs Presented at the Intern 
Ann Gas Turbine Conf San Diego Calif 11-15 Mar 1979 
sponsored by Am Soc of Mechanical Engineers 
(NASA-TM-79075 E-9892) Avail NTIS HC A02/MF A01 

CSCL 21E 

Four studies were completed that explore the opportunities 
for future General Aviation turbine engines (GATE) in the 
150-1000 SHP class These studies forecasted the potential 
impact of advanced technology turbine engines in the post- 1988 
market identified important aircraft and missions desirable engine 
sizes engine performance and cost goals Parametric evaluations 
of various engine cycles configurations design features and 
advanced technology elements defined baseline conceptual 
engines for each of the important missions identified by the 
market analysis Both fixed-wing and helicopter aircraft, and 
turboshaft turboprop and turbofan engines were considered 
Sizable performance gams (e g 20% SFC decrease) and large 
engine cost reductions of sufficient magnitude to challenge the 
reciprocating engine in the 300-500 SHP class were predicted 

JAM 

N79-15959*jj( National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

APPLICATIONS OF VELOCITY POTENTIAL FUNCTION TO 
ACOUSTIC DUCT PROPAGATION AND RADIATION FROM 
INLETS USING FINITE ELEMENT THEORY 

K J Baumeister and R K Majjigi (GE Co Cincinnati Ohio) 
1979 12 p refs Presented at the 5th Aeroacoustics Conf 

Seattle Wash 12-14 Mar 1979 sponsored by AIAA 
(NASA-TM-79071 E-9888) Avail NTIS HC A02/MF A01 

CSCL 21E 

A finite element velocity potential program was developed 
to study acoustic wave propagation in complex geometries For 
irrotational flows relatively low sound frequencies and plane 
wave input the finite element solutions showed significant effects 
of inlet curvature and flow gradients on the attenuation of a 
given acoustic liner in a realistic variable area turbofan inlet 
The velocity potential approach can not be used to estimate the 
effects of rotational flow on acoustic propagation since the 
potential acoustic disturbances propagate at the speed of the 
media in sheared flow Approaches are discussed that are being 
considered for extending the finite element solution to include 
the far field as well as the internal portion of the duct A new 
matrix partitioning approach is presented that can be incorporated 
in previously developed programs to allow the finite element 
calculation to be marched into the far field The partitioning 
approach provided a large reduction in computer storage and 
running times JAM 

N79-15960*/^ National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

ANALYSIS OF RADIATION PATTERNS OF INTERACTION 
TONES GENERATED BY INLET RODS IN THE JT15D 
ENGINE 

M F Heidmann and A V Saule 1979 27 p refs Presented 
at the 5th Aeroacoustics Cksnf Seattle, 12-14 Mar 1978 
sponsored by AIAA 

(NASA-TM-79074 E-9891) Avail NTIS HC A03/MF A01 
CSCL 21E 

Interaction tones were intentionally generated by circumferen- 
tial arrays of equally spaced rods that protrude radially from the 
inl“t w^ll near the face of t he 2 8-blade fan Arrays o^28 and 
41 rods "selected to give specific far field radiation properties, 
were tested The expected properties were readily apparent in 
the measured radiation patterns A more detailed analysis of 
the test data showed both the precision and limitations of the 
applied acoustic theory Rods protruding 23 percent of the 
radius predominantly generated only lowest radial order modes 
as expected Measured and predicted radiation patterns were 
generally in good agreement The agreement however depended 
on a significant degree of implied refraction due to inlet velocity 
gradients Refraction if present would impact static-flight noise 
comparisons Author 
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N79-15961*/^ National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

THE ROTARY COMBUSTION ENGINE A CANDIDATE FOR 
GENERAL AVIATION 

1978 190 p refs Symp held at Cleveland Ohio 28 Feb 

1978 

(NASA-CP-2067 E-9800) Avail NTIS HCA09/MFA01 CSCL 
21A 

The state of development of the rotary combustion engine 
IS discussed The nonturbine engine research programs for general 
aviation and future requirements for general aviation powerplants 
are emphasized 


N79-15962*/^ National Aeronautics and Space Administration 
Washington D C 

OVERVIEW OF NASA GENERAL AVIATION PROGRAM 

Roger L Winblade In NASA Lewis Res Center The Rotary 
Combust Engine 1978 p 1-11 

Avail NTIS HC A09/MF A01 CSCL21A 

The NASA efforts devoted to new technology for general 
aviation are summarized Areas covered include (1) improved 
safety through improved crashworthy structural design, spin 
resistance and improved operations around uncontrolled airports 
(2) reduced environmental impact for both reciprocating and 
turbine engines and (3) research for improvement in the 
performance of both aerodynamic and system components 

J M S 

N79*15963*jjl National Aeronautics and Space Administration 
Langley Research Center Hampton Va 

GENERAL AVIATION ENERGY CONSERVATION RE- 
SEARCH PROGRAMS 

Edward A Willis In its The Rotary Combust Engine 1978 
p 13-35 refs 

Avail NTIS HCA09/MFA01 CSCL 21A 

A review is presented of nonturbine general aviation engine 
programs underway at the NASA-Lewis Research Center The 
program encompasses conventional lightweight diesel, and rotary 
engines Its three major thrusts are (1) reduced SFC s 
(2) improved fuels tolerance, and (3) reducing emissions Current 
and planned future programs in such areas as lean operation 
improved fuel management advanced cooling techniques, and 
advanced engine concepts, are described These are expected to 
lay the technology base by the mid to latter 1980 s for engines 
whose total fuel costs are as much as 30% lower than today s 
conventional engines J M S 


N79-15964*/^ Toyo Kogyo Co Ltd Hiroshima (Japan) 

DEVELOPMENT STATUS OF ROTARY ENGINE AT TOYO 
KOGYO 

Kenichi Yamamoto In NASA Lewis Res Center The Rotary 
Combust Engine 1978 p 37-8A 
N79-15961 07-07) 

Avail NTIS HCA09/MFA01 CSCL 21 A 

Progress in the development of rotary engines which use a 
thermal reactor as the primary part of the exhaust emission 
control system is reviewed Possibilities of further improvements 
in fuel economy of future rotary engines are indicated J M S 


N79-15965*|j( Audi NSU Auto Union AG Neckarsulm (West 
Germar^y) 

UPDATE OF DEVELOPMENT ON THE NEW AUDI NSU 
ROTARY ENGINE GENERATION 

Richard vanBasshuysen In NASA Lewis Res Center The 
Rotary Combust Engine 1978 85-107 
Avail NTIS HCA09/MFA01 CSCL21A 

Rotary engines with a chamber volume of 750 cc as a two 
rotor automotive powerplant. called KKM 871 are described 
This engine is compared to a 3 liter or 183 cubic inch six-cylinder 
reciprocating engine Emphasis is placed on exhaust emission 
control and fuel economy J M S 


N79-15966*)^ Audi NSU Auto Union AG Neckarsulm (West 
Germany) 

REVIEW OF THE RHEIN-FLUGZEUGBAU WANKEL POW- 
ERED AIRCRAFT PROGRAM 

Manfred Riethmueller In NASA Lewis Res Center The Rotary 
Combust Engine 1978 p 109-122 

Avail NTIS HC A09/MF A01 CSCL21A 

The development of light aircraft with special emphasis on 
modern propulsion systems and production is discussed in terms 
of the application of rotary engines to aircraft Emphasis is placed 
on the integrated ducted-fan propulsion system using rotary 
engines J M S 

N79-15967*j^ Curtiss-Wright Corp Wood-Ridge NJ 

ROTARY ENGINE DEVELOPMENTS AT CURTISS-WRIGHT 
OVER THE PAST 20 YEARS AND REVIEW OF GENERAL 
AVIATION ENGINE POTENTIAL 

Charles Jones In NASA Lewis Res Center The Rotary Combust 
Engine 1978 p 123-174 refs 

Avail NTIS HCA09/MFA01 CSCL 21A 

The development of the rotary engine as a viable power 
plant capable of wide application is reviewed Research results 
on the stratified charge engine with direct chamber injection 
are included Emission control reduced fuel consumption and 
low noise level are among the factors discussed in terms of 
using the rotary engine m general aviation aircraft J M S 

N79-16968*jj( National Aeronautics and Space Administration 
Langley Research Center, Hampton, Va 

ENGINE REQUIREMENTS FOR FUTURE GENERAL AVIA- 
TION AIRCRAFT 

Joseph W Stickle In NASA Lewis Res Center The Rotary 
Combust Engine 1978 p 175-186 

Avail NTIS HCA09/MFA01 CSCL 21A 

The market place is examined for general aviation aircraft 
into the 1980 s The visible constraints that engine manufacturers 
must face regardless of the type of cycle are indicated J M S 

N79-15969*/^ National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

EVALUATION OF TWO INFLOW CONTROL DEVICES FOR 
FLIGHT SIMULATION OF FAN NOISE USING A JT1SD 
ENGINE 

W L Jones J G McArdle and L Homyak 1979 17 p refs 

Presented at 5th Aeroacoustics Conf Seattle Washington 12-14 
Mar 1978 sponsored by AIAA 

(NASA-TM-79072 E-9889) Avail NTIS HC A02/MF AOl 
CSCL 21E 

The program was developed to accurately simulate flight 
fan noise on ground static test stands The results generally 
indicated that both the induct and external ICD s were effective 
in reducing the inflow turbulence and the fan blade passing 
frequency tone generated by the turbulence The external ICD 
was essentially transparent to the propagating fan tone but the 
induct ICD caused attenuation under most conditions Author 

N79- 15970# National Aeronautics and Space Administration 
Langley Research Center, Hampton, Va 

DESIGN AND ANALYSIS OF AN ACTIVE JET CONTROL 
SYSTEM FOR HELICOPTER SLING LOADS M S. Thesis - 
Old Dominion Umv 

Mark D Pardue and J 0 Shaughnessy Jan 1979 35 p refs 
(NASA-TP-1397 L-11836) Avail NTIS HC A03/MF AOl 
CSCL 01 C 

An active jet control system for stabilizing the swinging motion 
of helicopter external sling loads m hover (and forward flight) is 
described A velocity feedback control law is obtained by using 
classical control theory A nondimensional analysis is performed 
to give a simple chart for determining the appropriate value of 
feedback gam as a function of cable length, sling length, and 
load parameters to provide theoretical damping ratios of 0 7 
The sensitivity to parameter changes was studied and -}- or • a 
10 percent change in parameters was found to affect system 
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performance only slightly Implementation of the control scheme 
in a nonlinear simulation produced damping ratios equal to or 
greater than those calculated A limited number of piloted 
flights in a visual simulator indicated a significant reduction in 
load swinging in the transition to hover and thus the pilot was 
able to concentrate on load altitude and position control Author 

N79-15971/5^ Royal Aircraft Establishment Farnborough 
(England) 

THE RESPONSE OF AIRCRAFT TO DISCRETE RAMP 
GUSTS 

A G Purcell Nov 1977 31 p refs 

(RAE-TR-77165 BR61322) Avail NTIS HC A03/MF A01 
An aircraft response as a function of time on encountering 
an isolated ramp gust was derived from its response to a unit 
step gust Two FORTRAN programs are described which treat 
separately straight ramp and smooth ramp (one*mmus-cosine) 
gust profiles The (critical) gust length causing maximum dynamic 
response was determined and responses to simple gust patterns 
(pairs) were investigated JAM 

N79-15972j^ Royal Aircraft Establishment Farnborough 
(England) Structures Dept 

WEIGHT OPTIMISATION WITH FLUTTER CONSTRAINTS 

L T Nibiett London Aeron Res Council 1978 29 p refs 

Supersedes RAE-TR-77130 ARC-37537 

(ARC-R/M-3823 BR64875 RAE-TR-77130 ARC-37537) 

Avail NTIS HCA03/MFA01 HMSO £ 3 50 PHI 

It was argued that the method of applying a flutter constraint 
in weight optimization was so complicated that it was best to 
apply It only if the structure obtained from optimization with 
the other constraints alone was flutter-prone In this way much 
unnecessary and possibly inappropriate calculation could be 
avoided A method of weight optimization with only flutter 
constraints based on inverse iteration which can be used in 
conjunction with any suitable optimization procedure was 
suggested Its use in association with more than one procedure 
IS described as is the optimization of a wing of fairly-high aspect 
ratio JAM 


N79-15973j^ Advisory Group for Aerospace Research and 
Development Neuilly-Sur-Seine (France) 

PILOTED AIRCRAFT ENVIRONMENT SIMULATION TECH- 
NIQUES 

Oct 1978 306 p refs In ENGLISH and FRENCH Presented 
at the Flight Mech Specialists Meeting Brussels 24-27 Apr 
1978 

(AGARD-CP-249 lSBN-92-835-0222-1) Avail NTIS 
MU A14/MF A01 

Papers presented at the Flight Mechanics Panel Specialists 
Meeting on Piloted Aircraft Environment Simulation Techniques 
held in Brussels. Belgium 24-27 April 1978 are reported The 
conference was divided into the following sessions (1) require- 
ments on simulation of the environment (2) simulation of the 
atmospheric environment (3) atmospheric models for simulation 
(4) out of the cockpit visual scenes (5) visual versus nonvisual 
motion cues (6) motion simulation, and (7) up and away mission 
phases 


N79-15974j^ Tactical Air Warfare Center. Eglin AF6 Fla 
CURRENT DEFICIENCIES IN SIMULATION FOR TRAINING 

Charles D Brown In AGARD Piloted Aircraft Environ Simulation 
Tech Oct 1978 7 p 

Avail NTIS HCA14/MFA01 

A representative of the Tactical Air Warfare Center (USAF- 
TAWC) IS given the opportunity to air some of his views on the 
subject of aircrew training devices and their utilization Some of 
the major simulator modifications of some combat aircraft are 
discussed G Y 


N79-16975# British Aerospace Aircraft Group Warton (England) 

SIMULATING THE VISUAL APPROACH AND LANDING 


A G Barnes In AGARD Piloted Aircraft Environ Simulation 
Tech Oct 1978 13 p refs 

Avail NTIS HCA14/MFA01 

A general view is taken of the standards of simulation which 
are currently achieved in training and research simulators The 
approach and landing is subdivided into separate phases 
straight-in approach curved approach flare and ground roll The 
piloting task is critically examined in each case with particular 
reference to the use of outside world visual cues The merits 
and deficiences of existing simulators as a means of providing 
the equivalent information are then discussed Improvements to 
the overall simulation of the landing approach are more likely 
to emerge if a better understanding of the information which 
the pilot uses in each phase is available This paper is an attempt 
to ^semble some of the information pieces and to relate them 
to the technology of simulation G Y 

N79- 15976# Boeing Aerospace Co Seattle Wash Crew 
Systems 

VISUAL CRITERIA FOR OUT OF THE COCKPIT VISUAL 
SCENES 

Ck>nrad L Kraft and Larry W Shaffer In AGARD Piloted Aircraft 
Environ Simulation Tech Oct 1978 18 p refs Prepared in 

cooperation with Gen Elec Co Daytona Beach Fla 

Avail NTIS HCA14/MFA01 

In 1973 a small committee of four men. representative of 
the disciplines of electronics, flight and vision were asked to 
develop the criteria for a visual system for flight crew training 
in air transportation This is a review of the visual system criteria 
developed for this out of the cockpit visual scene generation 
The available classes of visual systems in 1973 were three 
film and anamorphic projection closed circuit television and fixed 
terrain model and computer generated image system The last 
had the highest risk but promised much greater flexibility higher 
quality images and a day/night scene G Y 


N79-15977*# National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

MISSION ENVIRONMENT SIMULATION FOR ARMY 
ROTORCRAFT DEVELOPMENT REQUIREMENTS AND 
CAPABILITIES 

David L Key. Billy L Odneal and John B Sinacori In AGARD 
Piloted Aircraft Environ Simulation Tech Oct 1978 17 p 

refs Prepared in cooperation with Army Aviation Res and Develop 
Command Moffett Field. Calif 

Avail NTIS HCA14/MFA01 CSCL01E 

The rich and varied detail visible m terrain flight must be 
presented by a wide field-of-view system with much detail and 
high resolution The rotary-wing R&D simulator must have great 
versatility tor easy change of cab configurations and the capability 
to accommodate a two or three man crew Basic specifications 
for an adequate visual display were developed and are compared 
with current and forecasted techniques for image generation and 
presentation Results of a study performed to determine the 
feasibility of meeting these requirements using the current 
technology of TV camera-model image generation and projected 
display are discussed and an assessment of the possibility that 
computer generated imagery can achieve the desired level of 
detail IS presented G Y 

N79-15978# Naval Air Test Center, Patuxent River Md Rotary 
Wing Aircraft Test Directorate 

ENVIRONMENTAL REQUIREMENTS FOR SIMULATED 
HELICOPTER/VTOL OPERATIONS FROM SMALL SHIPS 
AND CARRIERS 

C W Woomer and R L Williams In AGARD Piloted Aircraft 
Environ Simulation Tech Oct 1978 13 p refs Prepared in 

cooperation with McDonnell-Douglas Electron Co . St Charles. 
Mo 

Avail NTIS HC A14/MF A01 

The specific requirements for the simulated environment to 
satisfactorily provide training for shipboard takeoff and landing 
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are discussed Test techniques to validate trainer fidelity in flying 
qualities performance and environmental simulation are 
discussed The specific subject of calligraphic visual systems is 
extensively covered, including a report on the current state-of-the- 
art as related to the at-sea environment The utilization of a 
high-fideiity trainer is explored for research as well as for expanded 
fleet training G Y 

N79- 15979)^ Boeing Co Seattle Wash 

PROPOSED ADVANCEMENTS IN SIMULATION OF 
ATMOSPHERIC PHENOMENA FOR IMPROVED TRAINING 

William J Allsopp /n AGARD Piloted Aircraft Environ Simulation 
Tech Oct 1978 11 p refs 

Avail NTIS HC A14/MF A01 

Obviously flight simulators are a major training vehicle and 
the desire to reduce in-airplane training is the driving force to 
obtain better flight simulator visual systems As the result of 
both commercial and military applications major advancements 
were made in simulator visual systems resulting in commercial 
use of the various electronically generated visual systems 
Improvements appear to be required in many areas, such as 
field of view, resolution, brightness scene content, lights, 
visual/motion integration, simulated airplane short-period 
response, and atmospheric environment The latter is the subject 
of this paper G Y 

N79- 15980# Technische Hogeschool Delft (Netherlands) Dept 
of Aerospace Engineering 

NON-GAUSSIAN STRUCTURE OF THE SIMULATED 
TURBULENT ENVIRONMENT IN PILOTED FLIGHT SIMULA- 
TION 

G A J vandeMoesdijk In AGARD Piloted Aircraft Environ 
Simulation Tech Oct 1978 27 p refs 

Avail NTIS HCA14/MFA01 

A description of the general nongaussian characteristics of 
actual atmospheric turbulence as observed in the atmosphere is 
presented A nongaussian turbulence simulation model is 
described The nongaussian characteristics are classified as 
patchiness and intermittency. both dependent on higher order 
statistics These nongaussian characteristics are mathematically 
elaborated and described The effects of patchiness on pilot's 
behavior, using physiological parameters are evaluated in a small 
simulator experiment G Y 


N79-15981j)l Federal Aviation Administration Washington D C 
Systems Research and Development Service 

HANDLING QUALITIES OF A SIMULATED STOL AIRCRAFT 
IN NATURALAND COMPUTER-GENERATED TURBULENCE 
AND SHEAR 

S R M Sinclair and T C West In AGARD Piloted Aircraft 
Environ Simulation Tech Oct 1978 16 p refs Prepared in 

cooperation with Natl Aeron Estab , Ottawa 
Avail NTIS HCA14/MFA01 

A program was undertaken to measure naturally-occurring 
wind shear and turbulence along the approach to an urcar oTOL- 
port and to investigate the effects of these atmospheric disturb- 
ances on the flying qualities of a powered-lift STOL aircraft The 
experiment entailed both an in-flight phase using the NAE 
(National Aeronautical Establishment of Canada) Airborne V/STOL 
Simulator and a ground-based simulation phase G Y 

N79-15982# Royal Aircraft Establishment Farnborough 
(England) 

VISIBILITY MODELLING FOR A LANDING SIMULATOR 
WITH SPECIAL REFERENCE TO LOW VISIBILITY 

D Johnson In AGARD Piloted Aircraft Environ Simulation 
Tech Oct 1978 10 p refs 

Avail NTIS HCA14/MFA01 

When a simulator is used to demonstrate or investigate the 
effects of restricted visibility on a pilot s ability to land an aircraft 
It IS important that the visual sequence displayed is as realistic 
as possible The characteristics of the visual world by day and 


by night are described In particular the topics of contrast the 
apparent horizon and the perception of the lights are considered 
A brief account is also given of the characteristics of some of 
the more commonly encountered fogs whose effects could usefully 
be represented in simulating low visibility conditions These include 
shallow fogs and those with marked vertical density gradients 
Various ways of simulating the outside world in general are 
briefly described and discussed in relation to fog and vision G Y 

N79-15983*# National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 
VISUAL SIMULATION REQUIREMENTS AND HARDWARE 
John C Dusterberry In AGARD Piloted Aircraft Environ 
Simulation Tech Oct 1978 7 p refs 

Avail NTIS HCA14/MFA01 CSCLOIE 

Requirements for any out-of-the-cockpit visual simulation 
system can easily lead to a set of system specifications which 
are clearly beyond the visual scene that can be produced by 
current technology Therefore the requirements of any proposed 
system must be assessed in light of the expected simulated 
aircraft and missions, experiments on pilot response and available 
image generation and display hardware A review is made of 
some of the recent experiments and the results are related to 
aircraft and missions with particular emphasis on research and 
development simulators Recent visual simulation hardware is 
considered in light of extending the range of applications of 
piloted aircraft simulators and a method of design approach is 
proposed G Y 

N79-15984# Royal Aircraft Establishment Farnborough 
(England) 

LOW BUDGET SIMULATION IN WEAPON AIMING 

P Manville and E D Whybray In AGARD Piloted Aircraft 
Environ Simulation Tech Oct 1978 8 p 

Avail NTIS HC A14/MF A01 

The Flight Systems Department at RAE (Royal Aircraft 
Establishment) has developed and operated a low budget research 
simulator designed to explore aiming sequences accuracies and 
real time usage in air-to-ground weapon delivery from low altitude 
The simulator was expanded to permit the aiming sequences of 
air-to-air combat and air-to-ground designators to be evaluated 
This paper describes a special purpose research simulator that 
was developed to study the close interaction of the crew and 
system during the vital moments prior to weapon delivery The 
description of the techniques and equipment employed illustrates 
how accuracy and fidelity can be achieved within modest 
resources G Y 

N79-15985# Deutsche Lufthansa Aktiengesellschaft Frankfurt 
am Main (West Germany) 

THE LUFTHANSA DAY/NIGHT COMPUTER GENERATED 
VISUAL SYSTEM 

M Wekwerth In AGARD Piloted Aircraft Environ Simulation 
Tech Oct 1978 6 p 
Avail NTIS HCA14/MFA01 

After defining some Computer Generated Image Visual Sys- 
tem (CGI) terminology the paper outlines the functioning of the 
system in a block diagram manner The capabilities of the system 
With respect to display and computational capacity are discussed 
IThe layout of the computer landscape model the training aspects 
that influence the positioning of objects the coloring and the 
color saturation are covered A comparison between a conventional 
rigid model closed circuit television system and the CGI reveals 
the high flexibility of the CGI and its adaptability to varying 
training concepts The shortcomings of CGI with respect to realism 
and picture detail are also shown Remarks on future system 
requirements and improvements with respect to higher content 
(texture) and larger fields of view are presented G Y 


N79' 15986# CAE Electronics Ltd. Montreal (Quebec) 

RECENT ADVANCES IN TELEVISION VISUAL SYSTEMS 
Bnan L Welch In AGARD Piloted Aircraft Environ Simulation 
Tech Oct 1978 12 p refs 
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Avail NTIS HCA14/MFA01 

A closed circuit television model board visual system which 
was designed for a CH-47 helicopter is described The attributes 
and deficiencies of the system are discussed in an attempt to 
show how a model board based visual system suitable for full 
mission simulation in Nap of the earth environments could be 
designed A new computer generated image visual system which 
makes extensive use of texture is presented as an alternative to 
the model board approach The importance of realism in full 
mission simulators as distinct from flight and weapons trainers 
IS also discussed G Y 

N79-1&987# Redifon Simulation Ltd Crawley (England) 

A HIGH RESOLUTION VISUAL SYSTEM FOR THE SIMULA- 
TION OF IN-FLIGHT REFUELLING 

Martin J P Bolton /r?AGARD Piloted Aircraft Environ Simulation 
Tech Oct 1978 14 p refs 

Avail NTIS HCA14/MFA01 

A unique visual system developed for the simulation of the 
in-flight refuelling task is described It incorporates both wide 
bandwidth and computer generated image (CGI) techniques The 
in-fiight refuelling task and the simulation requirements are 
reviewed Redifon s previous experience in this field is outlined 
and the overall design of the latest visual system is described 
The problem of providing the essential visual information within 
the constraints of cost and available technology is presented 
The special effects unit which provides all video processing and 
image generation functions under the control of an autonomous 
computer, is examined S E S 

N79- 19988)^ Naval Training Equipment Center Orlando Fla 

Army Office of Project Manager for Training Devices 

WIDE ANGLE VISUAL SYSTEM DEVELOPMENTS 

Carl R Driskell /n AGARO Piloted Aircraft Environ Simulation 

Tech Oct 1978 12 p 

Avail NTIS HCA14/MFA01 

Two alternative approaches to a high resolution wide angle 
visual system for military flight simulation were described The 
basic feasibility of each system was established through studies 
and subsystem demonstrations but the practical realization of 
each total system design remains to be proven Breadboard models 
of each visual system are developed S E S 


N79-15989*j^ Massachusetts Inst of Tech Cambridge Dept 
of Aeronautics and Astronautics 

VISUALLY INDUCED MOTION IN FLIGHT SIMULATION 

Lawrence R Young fn AGARD Piloted Aircraft Environ 
Simulation Tech Oct 1978 8 p refs 

(Grant NsG-2236 Contract F3361 5-76-C-0039) 

Avail NTIS HCA14/MFA01 CSCL01E 

Visually induced yaw (circularvection) resulting from a moving 
wide field presentation and its interaction with vestibular yaw 
cues generated by base motion is discussed A model is presented 
for the interaction between visual and motion cues in yaw which 
rationalizes the high frequency utilization of vestibular cues and 
the lovv frequency use of visual cues to support sustained angular 
velocity The implications for fixed and moving base flight simulator 
design are discussed Similar considerations apply to visually 
induced linear velocity (linearvection) and interesting asym- 
metries m the fore-aft direction are noted Visually induced pitch 
and roll are discussed and modelled in terms of conflict between 
the visually induced motion and the information regarding attitude 
based upon graviceptor signals S E S 

N79-l5990jJ( Royal Aircraft Establishment Bedford (England) 
Flight Systems Dept 

MOTION VERSUS VISUAL CUES IN PILOTED FLIGHT 
SIMULATION 

J R Hall fn AGARD Piloted Aircraft Environ Simulation Tech 
Oct 1978 13 p refs 

Avail NTIS HCA14/MFA01 


In the ground based simulation of piloted flight the provision 
of adequate cues to the pilot is essential for both training and 
the successful evaluation of handling and ride qualities Two 
examples are presented to show that motion cues can be vital 
even when adequate alternative visual cues are available The 
first shows that practical low gain roll motion cues are better 
than nominally perfect peripheral vision cues for controlling a 
vehicle with an unstable dutch roll mode and the second that 
motion can be vital even for developing items such as head-up 
displays for which it might not at first sight seem necessary 
Results indicate that for the prediction and evaluation of handling 
qualities using a piloted flight simulator it is not always sufficient 
for the pilot to achieve a similar performance in the simulator 
as in flight it is also necessary that he should adopt the same 
control strategy To achieve this it is often essential to provide 
the pilot with motion cues as no substitute in these circumstances 
has yet been found S E S 

N79-16991// Air Force Human Resources Lab Wright-Patterson 
AFB Ohio Advanced Systems Div 

MOTION AND FORCE CUING REQUIREMENTS AND 
TECHNIQUES FOR ADVANCED TACTICAL AIRCRAFT 
SIMULATION 

William B Albery Don R Gum and Gerald J Kron (Singer Co, 
Binghamton N Y) /n AGARD Piloted Aircraft Environ Simulation 
Tech Oct 1978 10 p refs 

Avail NTIS HCA14/MFA01 

Data base development efforts which are in process have 
provided a better understanding of the type of motion and force 
cuing required for U S Air Force tactical aircraft simulators and 
the type of devices necessary to effectively and efficiently provide 
this cuing An advanced g-cuing system was developed which 
provides both rapid onset and sustained cuing It is capable of 
stimulating the important tactile and pressure as well as 
nonvestibular proprioceptive human sensory modalities throughout 
the frequency spectrum and for the duration of motion and force 
cuing presented during most tactical flight maneuvers High-g 
augmentation devices are investigated and designed which should 
efficiently provide some of the additional cuing present during 
extremely high-g flight environments S E S 

N79'15992|^ National Aerospace Lab Amsterdam (Netherlands) 

INFLUENCE OF MOTION WASH-OUT FILTERS ON PILOT 
TRACKING PERFORMANCE 

MFC vanGool In AGARD Piloted Aircraft Environ Simulation 
Tech Oct 1978 5p refs 

Avail NTIS HCA14/MFA01 

The NLR moving base flight simulator was investigated to 
establish the influence of the simulator motion wash-out filters 
in the pitch and roll axis on the performance of four pilots 
when stabilizing an aircraft disturbed by turbulence in either of 
these axes For this compensatory tracking task, pilot describing 
functions remnant spectra and other performance measures 
were determined The results lead to the conclusion that for 
the task under consideration no significant differences can be 
observed when the break frequency of the (linear second-order) 
wash-out filter is varied from 0 1 rad/sec to 0 5 rad/sec Then 
performance in either condition is considerably better when 
compared to fixed-base results This is also reflected in the pilot 
comments and effort ratings, stating that the task is easier with 
motion S E S 

N79- 16993# Aeronautical Systems Div Wright-Patterson AFB, 
Ohio 

DYNAMIC CHARACTERISTICS OF FLIGHT SIMULATOR 
MOTION SYSTEMS 

Paul T Kemmerling. Jr In AGARD Piloted Aircraft Environ 
Simulation Tech Oct 1978 20 p refs 

Avail NTIS HC A14/MF AOl 

Recognition is made of the complete lack of substantive 
data on the quality of motion produced by multiple degree of 
freedom aircraft simulator motion systems and efforts made to 
produce this data are discussed Working Group #07 of the 
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Flight Mechanics Panel of AGARD was given the charter to 
identify and define the pertinent physical characteristics of flight 
simulator motion systems, establish procedures for their 
measurement and prepare a report on their findings The seven 
mam characteristics identified by the Group are outlined and 
efforts by several of the members to apply the characteristic 
techniques in laboratory measurements are discussed Acknowl- 
edgement IS made of the difficulties in establishing universally 
workable definitions and techniques for cataloguing motion 
characteristics, and alternatives are suggested The conclusion is 
reached that a taxonomy of motion characteristics is a valuable 
a^set in determining the optional use of currently available motion 
systems Author 

N79-15994j|( Cranfteld Inst of Technology Bedfordshire (England) 

THE DEVELOPMENT AND EVALUATION OF A g SEAT FOR 
A HIGH PERFORMANCE MIUTARY AIRCRAFT TRAINING 
SIMULATOR 

N 0 Matthews and C A Martin In AGARD Piloted Aircraft 
Environ Simulation Tech Oct 1978 8 p 

Avail NTIS HCA14/MFA01 

The original type of seat and attempts to improve its 
performance, leading to the design of a completely new concept 
in simulator g seats are tested Philosophy behind the changes 
in design are considered and the implementation of these in 
terms of hardware are described The proto-type model of the 
new seat were tested in conjunction with a 3 axis motion system 
of improved performance characteristics at Cranfleld Institute of 
Technology and the results of evaluations by a number of service 
test pilots and pilots are described S E S 

N79-15996j^ Le Materiel Telephonique, Trappes (France) Div 
Simulateurs et Systemes Electroniques 

SIX DEGREES OF FREEDOM LARGE MOTION SYSTEM FOR 
FLIGHT SIMULATORS 

Michel Baret In AGARD Piloted Aircraft Environ Simulation 
Tech Oct 1978 8 p 

Avail NTIS HC A14/MF A01 

The long-stroke, hollow-rod jack with hydrostatic bearings 
of the SIX degrees of freedom large motion system is described 
Techniques are provided that improve and reduce the level of 
unwanted accelerations normally generated by motion systems 
while offering new possibilities in the study of control laws 

SE S 


N79-15997jf( Industrieanlagen-Betriebsgesellschaft mb FI 
Ottobrunn (West Germany) 

DIFFERENCES BETWEEN SIMULATION AND REAL WORLD 
AT THE lABG AIR TO AIR COMBAT SIMULATOR WITH 
A WIDE ANGLE VISUAL SYSTEM 

E VogI In AGARD Piloted Aircraft Environ Simulation Tech 
Oct 1978 Up refs 

Avail NTIS HC A14/MF A01 

The experiences of lABG with its Dual Flight Simulator (DFS) 
for air-to-air combat are presented First of all lABG has discovered 
that air-to-air combat simulation without a motion system is no 
problem to the pilots During the verification phase it was found 
that the results of simulations at DFS were very good All simulator 
effects in respect to human factors were researched Results 
indicated that these effects are unimportant to air-to-air combat 
simulators S E S 


N79- 15998# McDonnell Aircraft Co St Louis Mo Flight 
Simulation Dept 

MANNED AIR COMBAT SIMULATION A TOOL FOR 
DESIGN DEVELOPMENT AND EVALUATION FOR MODERN 
FIGHTER WEAPON SYSTEMS AND TRAINING OF AIR- 
CREWS 

R H Mathews In AGARD Piloted Aircraft Environ Simulation 

Tech Oct 1978 6 jj 

Avail NTIS HCA14/MFA01 


Manned air combat simulation has matured into a major 
element in modern fighter aircraft design and development The 
simulation fidelity now available allows meaningful training to 
be accomplished such that the U S Government is now procuring 
an Air Combat Maneuvering Simulator (ACMS) for fighter 
tactics training The contributions of manned air combat simulation 
to the F-15 fighter weapon systems from design concept through 
successful introduction to squadron service are presented Specific 
examples are given of airframe avionics and integrated systems 
simulation support in the design and development process Flight 
and simulation results in several test programs including air 
combat maneuvering are compared The Air Combat Maneuvering 
Simulator provided to the U S Navy for air combat training is 
described S E S 

N79-16999*jif National Aeronautics and Space Administration 
Langley Research Center. Hampton Va 

USE OF PILOTED SIMULATION FOR STUDIES OF FIGHTER 
DEPARTURE/SPIN SUSCEPTIBIUTY 

William P Gilbert and Luat T Nguyen In AGARD Piloted 
Aircraft Environ Simulation Tech Oct 1978 13 p refs 

Avail NTIS HCA14/MFA01 CSCL01E 

The NASA-Langley Research Center has incorporated into 
Its stall/spin research program on military airplanes the use of 
piloted, fixed-base simulation to complement the existing matrix 
of unique research testing techniques The piloted simulations 
of fighter stall/departure flight dynamics are conducted on the 
Langley Differential Maneuvering Simulator (DMS) The objectives 
of the simulation research are reviewed The rationale underlying 
the simulation methods and procedures used in the evaluation 
of airplane characteristics is presented The evaluation steps used 
to assess fighter stall/departure characteristics are discussed 
Simulation results are presented to illustrate the flight dynamics 
phenomena dealt with The considerable experience accumu- 
lated in the conduct of piloted stall/departure simulation indicates 
that simulation provides a realistic evaluation of an airplanes 
maneuverability at high angles of attack and an assessment of 
the departure and spin susceptibility of the airplane This realism 
IS obtained by providing the pilot a complete simulation of the 
airplane and control system which can be flown using a realistic 
cockpit and visual display in simulations of demanding air combat 
maneuvering tasks The use of the piloted simulation methods 
and procedures described were found very effective in identifying 
stability and control problem areas and in developing automatic 
control concepts to alleviate many of these problems A good 
level of correlation between simulated flight dynamics and flight 
test results were obtained over the many fighter configurations 
studied in the simulator S E S 

N79-16172j^ Electromagnetic Compatibility Analysis Center 
Annapolis Md 

AUTOMATED VHF FREQUENCY ASSIGNMENT SYSTEM 
<FAS) FOR FAA AIR TRAFFIC CONTROL COMMUNICA- 
TIONS Final Report 

Thomas C Hensler (ITT Research Inst) Jul 1978 17 p refs 

(Contracts DOT-FA76WAI-612) 

(AD-A061336. ECAC-PR-76-005 FA A - R D-76- 1 4-Suppl- 1 ) 
Avail NTIS HCA02/MFA01 CSCL 17/2 

A new assignment model that considers cosite and intersite 
constraints in determining the assignment order and to make 
program modifications to existing FAS models for the purpose 
of reducing system response time increasing the efficiency of 
computer usage is developed The system is used for assignment 
gaming including partial and complete assignments detecting 
violators, statistical analyses and plots of service volume S E S 


N79-16183j|( Royal Aircraft Establishment Farnborough 
(England) Radio and Navigation Dept 

NAVSTAR AIRCRAFT AERIAL SYSTEM SOME INITIAL 
CONSIDERATIONS 

M J Sidford Nov 1976 23 p refs 

(RAE-TM-RAD-NAV-44 BR55426) Avail NTIS 

HC A02/MF A01 
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Aircraft aerial systems for use with the Navstar global 
positioning system are categorized and initial design considera- 
tions are given for each category irom simple omnidirectional 
aerials to systems with ECCM capabilities Author 

N79-16184)j( Deutsche Forschungs* und Versuchsanstalt fuer 
Luft- und Raumfahrt Oberpfaffenhofen {West Germany) Inst 
fuer Flugfunk und Mikroweilen 

COMPUTATION OF THE RADIATION CHARACTERISTIC OF 
ANTENNAS ON COMPLICATED STRUCTURES IN THE 
HIGH FREQUENCY CASE PRINCIPLE OF THE GEOMETRI- 
CAL THEORY OF DIFFRACTION 

Arno Schrott 26 Jan 1978 111 p refs In GERMAN ENGLISH 
summary 

(DFVLR-FB-78-02) Avail NTIS HC A06/MF A01 

The geometrical theory of diffraction is used to determine 
the radiation characteristic of antennas on complicated structures 
such as satellites and aircrafts and the scattering at these 
structures in the high frequency case For the solution the 
complicated structures were divided into canonical forms which 
can be analyzed by rigorous asymptotic methods Beside the 
ray-optical construction of the high frequency field the imoortant 
canonical problem of the diffraction at an edge was treated 
extensively The diffraction coefficients for the computation of 
the diffracted field are presented The problem of vertex diffraction 
IS discussed G G 

N79-16238jf( Royal Aircraft Establishment Bedford (England) 
Aerodynamics Dept 

AN EXPERIMENTAL INVESTIGATION INTO THE INFLU 
ENCE OF ACOUSTIC DISTURBANCES ON THE DEVELOP 
MENT OF A TURBULENT BOUNDARY LAYER 

D J Weeks and J Hodges London Aeron Res Council 1978 
41 p refs Supersedes RAE TR-77035 ARC-37524 
(ARC-R/M-3825 BR64877 RAE-TR-77035 ARC-37524) 

Avail NTIS HCA03/MFA01 HMSO £ 5 PHI 

The effects of acoustic disturbances on the mean flow m a 
turbulent boundary layer developing in a mildly favorable pressure 
gradient are discussed A Hartmann generator mounted on the 
center line of a transonic wind tunnel was used as a noise 
source and the mean flow m the boundary layer on the tunnel 
sidewall was examined for any effects of the noise It was not 
possible to Identify any effect of the noise itself on the boundary 
layer It is concluded that the acoustic disturbances generally 
found in the working sections of transonic wind tunnels are 
likely to exert a measurable influence on the development of 
turbulent boundary layers G G 

N79-16241)^ Von Karman Inst for Fluid Dynamics Rhode-Saint- 
Genese (Belgium) 

THEORETICAL AND EXPERIMENTAL INVESTIGATION OF 
THE FLOW AT THE INLET OF THE VANED DIFFUSER FOR 
A HIGH PRESSURE RATIO CENTRIFUGAL COMPRESSOR 

G Verdonk Mar 1978 62 p refs 
(VKI-TN-125) Avail NTIS HC A04/MF AOl 

A theoretical and experimental investigation of the flow in 
the vaneless and semi-vaneless space of a transonic radial 
compressor diffuser especially for working points corresponding 
to the mass flow below choking values is examined A type- 
dependent finite difference calculation was developed for the 
inviscid flow This method was combined with a shock-boundary 
layer interaction theory which allowed calculation in a more 
realistic way The velocity distribution took into account the 
boundary layer variation along the sidewalls JAM 


N79-16300*/)l National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

EXPERIMENTAL EVALUATION OF THE EFFECT OF INLET 
DISTORTION ON COMPRESSOR BLADE VIBRATIONS 

J F Lubomski 1979 17 p refs Presented at the Intern Gas 
Turbine Conf , San Diego Calif 12-15 Mar 1979 sponsored 
by Am Soc of Mechanical Engineers 

(NASA-TM-79066 E-9882) Avail NTIS HC A02/MF AOl 
CSCL 20K 


Compressor rotor strain gage data from an engine test 
conducted with an inlet screen distortion were reduced and 
analyzed These data are compared to data obtained from the 
same engine without inlet pressure distortion to determine the 
net effect of the distortion on the vibratory response of the 
compressor blades The results obtained are presented Author 


N79-16311j^ Royal Aircraft Establishment Farnborough 
(England) Structures Dept 

FATIGUE ACCELERATION IN BOX BEAMS UNDER 
MECHANICAL AND THERMAL STRESS (SECOND SE- 
RIES) 

F E Keates F E Kiddle R F Mousley and D Gunn London 
Aeron Res Council 1978 67 p refs Supersedes RAE-TR- 

76096 ARC-37369 

(ARC-R/M-3817 BR64191 RAE-TR-76096 ARC-37369) 

Avail NTIS HC A04/MF AOl HMSO £ 6 PHI 

To assist the development and interpretation of the Concorde 
Major Fatigue Test a technique for accelerating fatigue testing 
was evaluated on structural box specimens under combined 
mechanical and thermal loadings It is shown that for a moderate 
level of thermal fatigue the acceleration achieved was in reasonably 
good agreement with prediction but that at a high level of thermal 
fatigue the acceleration was appreciably higher than predicted 
A tendency was observed for acceleration to be higher in crack 
propagation than in crack initiation G Y 

N79-1634B California Univ Los Angeles 
AEROELASTIC RESPONSE AND STABILITY OF A COUPLED 
ROTOR/SUPPORT SYSTEM WITH APPLICATION TO LARGE 
HORIZONTAL AXIS WITH TURBINES Ph D Thesis 

William Warmbrodt 1978 326 p 

Avail Univ Microfilms Order No 7901415 

The derivation of a governing set of nonlinear equations of 
motion for a coupled rotor/support system is presented The 
model includes an n-bladed rotor with elastic blade flap and 
lead-lag degrees of freedom The blades can have precone pitch 
bearing offset built-in twist and cross sectional offsets between 
the aerodynamic center the center of mass and the elastic 
axis The rotor support has two translational degrees of freedom 
and three rotational degrees of freedom The general set of 
equations were specialized to analytically represent a coupled 
n-bladed rotor/fuselage model of a helicopter in hover or forward 
flight The ruselage was modeled as a rigid body Inertia 
aerodynamic structural and gravitational loads are considered 
Wind gusts in all three directions was included Rotor/fu elage 
matching was performed by requiring force and moment 
equilibrium between the rotor and the fuselage Dissert Abstr 

N79-16640 Kansas Univ Lawrence 

GENERAL AVIATION INTERIOR NOISE STUDY 
Ph D Thesis 

Tonnis Dick Pesrhier 1978 154 p 
Avail Univ Microfilms Order No 7824851 

The organiration of and work completed for an ongoing gef-ei hI 
aviation interior noise research project focusing on the trar.^.mission 
of sound through aircraft type panels is presented OeLcnbec' 
are typical noise source sound transmission path and acojst.c 
cabin properties and their effect on interior noise Based on 
both annoyance and physiological damage criteria it is conriuded 
that typical in-cabm noise levels of around 90 do\A) or gr^'ater 
are undesirably high Some theoretical and empincal mpinods 
are discussed that are intended for predict'on and di^a-vsis of 
the transmission of sound through panels Included is a desc'^iut'or 
of the construction calibration and properties of an acoustic 
panel test facility Some preliminary experimental results ob^ainen 
in this facility are presented D»ssert Ahst-^ 

N79-16641*^ National Aeronautics and Spare Adm nistration 
Langley Research Center Hampton Va 

FLUCTUATING LOADS MEASURED ON AN GVER ^HE 
WING SUPERSONIC JET MODEL 

Conrad M Willis Jan 1979 41 p refs 

(NASA-TP-1366 L-12511) Avail N^JS HC /'f*. 

CSCL 20A 
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FiuctuatinQ pressure loads on the wing and Map of jo 
over-the-wing supersonic jet model were measured The modei 
was tested statically and at a Mach number of 0 1 in a small 
free jet to simulate forward speed Test parameters were 
impingement angle nozzle height and flap deflection Load levels 
as high as 1 70 db were measured at the center of the impingement 
region during static tests Forward speed reduced the loading 
about 1 db Load level increased with increasing impingement 
angle and decreasing nozzle height above the wing The effect 
of flap deflection was small When scaled to full-size aircraft 
conditions the maximum amplitude of the one-third-octave 
fluctuating pressure spectra was about 154 db at about 160 Hz 
Maximum toad level occurred near the intersection of the nozzle 
center line with the impinged surface Downstream of the 
maximum the fluctuating pressure is inversely proportional to 
the distance downstream of the nozzle A R H 

N79-16645*/^ National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

FULL-SCALE ENGINE TESTS OF BULK ABSORBER 
ACOUSTIC INLET TREATMENT 

L J Heidelberg and L Homyak 1979 16 p refs Presented 

at the 5th Aeroacoustics Conf Seattle 12-14 Mar 1979 
sponsored by AIAA 

(NASA-TM-79079 E-9899) Avail NTIS HC A02/MF A01 

CSCL 20A 

Three different densities of Keviar bulk absorber fan inlet 
treatment were tested on a YF 102 turbofan engine This bulk 
absorber material may have potential for flight application Farfield 
noise measurements were made and the attenuation properties 
of the three treatment densities were compared In addition the 
best bulk treatment was compared to the best single degree of 
freedom SDOF (honeycomb and perforated cover sheet) treatment 
from another investigation Although the density was varied over 
a large range (3 to' 1) the effect on attenuation was small The 
highest density treatment 1 1 8 Ib/cubic ft had a somewhat 
broader attenuation bandwidth The comparison of the best bulk 
and SDOF treatments showed the bulk to have a much greater 
attenuation bandwidth At the design frequency both types of 
treatment had almost equal performance Author 


N79-16647*j^ National Aeronautics and Space Administration 
Lewis Research Center Cleveland. Ohio 

EFFECTS OF INFLOW DISTORTION PROFILES ON FAN 
TONE NOISE CALCULATED USING A 3-D THEORY 

Hiroshi Kobayashi and John F Groeneweg 1979 18 p refs 

Presented at the 5th Aeroacoustics Conf Seattle Wash 
12-14 Mar 1979 sponsored by AIAA 

(NASA-TM-79082 E-9904) Avail NTIS HC A02/MF AOl 
CSCL 20A 

Calculations of the fan tone acoustic power and modal 
structure generated by complex distortions in axial inflow velocity 
are presented The model used treats the motor as a rotating 
three-dimensional cascade and calculates the acoustic field from 
the distortion-produced dipole distribution on the blades including 
noncompact source effects Radial and circumferential distortion 
shapes are synthesized from Fourier- Bessel components represen- 
ting individual distortion modes The relation between individual 
distortion modes and the generated acoustic modes is examined 
for particular distortion cases Comparisons between theoretical 
and experimental results for distortions produced by wakes from 
upstream radial rods show that the analysis is a good predictor 
of acoustic power dependence on disturbance strength Author 

N79-16648*j^ Lockheed-Georgia Co Marietta 

BLOWN FLAP NOISE PREDICTION Final Report. Sep 
1977 - 1978 

N N Reddy Sep 1978 97 p refs 
(Contract NAS1-15068) 

(NASA-CR-1 58978 LG78ER0237) Avail NTIS 

HC A05/MF AOl CSCL 20A 

Theoretical and experimental developments of flow-surface 
interaction noise with a particular emphasis on blown-flap noise 
were reviewed Several blown-flap noise prediction methods were 
evaluated by comparing predicted acoustic levels directivity and 
spectra with a recently obtained data base A prediction method 


was selected and a detailed step-by-step description of this method 
was provided to develop a computer module to calculate one-third 
octave band frequency spectra at any given location in the far-field 
for under-the-wing and upper surface blown configurations as a 
function of geometric and operational parameters G G 

N79-16649*j^ National Aeronautics and Space Administration 
Langley Research Onter Hampton Va 

MEASUREMENTS OF ACOUSTIC SOURCES IN MOTION 

L Maestrello and T D Norum Dec 1978 14 p refs To be 

presented at VKI/AGARD Special Course Brussels 28 May 
1979 - 1 Jun 1979 

(NASA-TM-78819) Avail NTIS HC A02/MF AOl CSCL 20A 
Results of the far-field pressures measured from three 
different types of moving sources are presented These acoustic 
sources consist of a point monopole a small model jet and an 
aircraft Results for the pressure time history produced by the 
point source show good agreement with those predicted 
analytically Both actual and simulated fon/vard motion of the 
model jet show reductions in noise levels with forward speed at 
all angles between the source and observer Measurement with 
the aircraft over both an anechoic floor and over the ground 
yields a method for evaluating the transfer function for ground 
reflections at various angles between the moving aircraft and 
measurement position G Y 

N79-166S2j^ Royal Aircraft Establishment Farnborough 
(England) Aerodynamics Dept 

JET NOISE RADIATION FROM DISCRETE VORTICES 

E G Broadbent London Aeron Res Council 1978 30 p 

refs Supersedes RAE-TR-76034 ARC-36785 
(ARC-R/M-3826 BR64878 RAE-TR-76034 ARC-36785) 

Avail NTIS HCA03/MFA01 HMSO <£ 3 50 PHI 

The modes of vibration of simple two-dimensional discrete 
vortices are examined and some analysis given for the acoustic 
radiation from such modes after a disturbance The dominant 
radiation is shown to be of quadrupole type with a frequency 
proportional to the mean vorticity and in a jet mixing region 
this frequency is expected to fall linearly with increasing vortex 
radius Some speculations are made about the practical effect 
of forward speed on jet noise Author 


N79-16801*j^ United Technologies Research Center East 
Hanford Conn 

THE INFLUENCE OF SWEEP ON THE AERODYNAMIC 
LOADING OF AN OSCILLATING NACA0012 AIRFOIL 
VOLUME 2 DATA REPORT 

A 0 St Hilaire and F 0 Cana Feb 1979 387 p ref 
(Contract NASI -14873) 

(NASA-CR-145350) Avail NTIS HC A17/MF AOl CSCL 
01A 

The effect of sweep on the dynamic response of the 
NACA 0012 airfoil was investigated Unsteady chordwise 
distributed pressure data were obtained from a tunnel spanning 
wing equipped with 21 single surface transducers (13 on the 
suction side and 8 on the pressure side of the airfoil) The 
pressure data were obtained at pitching amplitudes of 8 and 
10 degrees over a tunnel Mach number range of 0 10 to 0 46 
and a pitching frequency range of 2 5 to 10 6 cycles per second 
The wing was oscillated in the unswept and swept positions 
about the quarter-chord pivot axis relative to mean incidence 
angle settings of 0 9 12 and 15 degrees A compilation of all 
the response data obtained during the test program is pre- 
sented These data are in the form of normal force chord force 
lift force pressure drag and moment hysteresis loops derived 
from chordwise integrations of the unsteady pressure distribu- 
tions The hysteresis loops are organized in two main sections 
In the first section the loop data are arranged to show the 
effect of sweep (lambda = 0 and 30 deg) for all available 
combinations of mean incidence angle pitching amplitude reduced 
frequency and chordwise Mach number The second section shows 
the effect Of chordwise Mach number (MC = 0 30 and MC 
- 0 40) on the swept wing response for all available combinations 
of mean incidence angle pitching amplitude and reduced 
frequency F O S 
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N79-16802*j^ National Aeronautics and Space Administration 
Langley Research Center Hampton Va 

A NEW BOUNDARY-LAYER INTERACTION TECHNIQUE 
FOR SEPARATED FLOWS 

James E Carter Jun 1978 26 p refs 

(NASA-TM-78690) Avail NTIS HC A03/MF A01 CSCL OlA 
A new viscous-inviscid interation procedure is presented which 
IS applicable to separated flows The new procedure is simple, 
converges rapidly and does not require numerical smoothing 
and underrelaxation at least in the cases computer thus far 
Calculations are presented for the low-speed separated flow m 
the juncture region between an axisymmetric body and ting 
The VISCOUS computation is done with an inverse boundary-layer 
procedure which was previously developed The inviscid computa- 
tion IS made with an axisymmetric transonic code called RAXBOD 
The main advantage of the new interaction procedure is that it 
combines an inverse boundary-layer technique which is applic- 
able to separated flows with an existing inviscid analysis code 
with only a slight boundary condition change required in the 
inviscid code Author 

N79-16803*jj^ National Aeronautics and Space Administration 
Langley Research Center Hampton Va 

EFFECTS OF SPANWISE BLOWING ON THE SURFACE 
PRESSURE DISTRIBUTION AND VORTEX-LIFT CHARAC- 
TERISTICS OF A TRAPEZOIDAL WING STRAKE CONFIG- 
URATION 

James F Campbell and Gary E Erickson (Northrop Corp 

Hawthorne Calif) Feb 197 9 72 p refs 

(NASA-TPO290 L-11641) Avail NTIS HC A04/MF AOl 
CSCL 01A 

The effects of spanwise blowing on the surface pressures 
of a 44 deg swept trapezoidal wing-strake configuration were 
measured Wind tunnel data were obtained at a free stream 
Mach number of 0 26 for a range of model angle of attack, jet 
thrust coefficient and nozzle chordwise location Results 
showed that spanwise blowing delayed the leading edge vortex 
breakdown to larger span distances and increased the lifting 
pressures Vortex lift was achieved at span stations immediately 
outboard of the strake-wing junction with no blowing but spanwise 
blowing was necessary to achieve vortex lift at increased span 
distances Blowmg on the wing in the presence of the strake 
was not as effective as blowing on the wing alone Spanwise 
blowing increased lift throughout the angle-of-attack range, 
improved the drag polars and extended the linear pitching moment 
to higher values of lift The leading edge suction analogy can 
be used to estimate the effects of spanwise blowing on the 
aerodynamic characteristics JAM 

N79-16804*jjl National Aeronautics and Space Administration 
Langley Research Center Hampton Va 

THE DESIGN OF SUPERCRITICAL WINGS BY THE USE 
OF THREE-DIMENSIONAL TRANSONIC THEORY 

Michael J Mann Feb 1979 33 p refs 

(NASA-TP-14(X) L-12552) Avail NTIS HC A03/MF AOl 

CSCL 01A 

A procedure was developed for the design of transonic wings 
by the Iterative use of three dimensional inviscid transonic analysis 
methods The procedure was based on simple principles of 
supersonic flow and provided the designer with a set of guidelines 
for the systematic alteration of wing profile shapes to achieve 
some desired pressure distribution The method was generally 
applicable to wing design at conditions involving a large region 
of supercriterical flow To illustrate the method it was applied 
to the design of a wing for a supercritical maneuvering fighter 
that operates at high lift and transonic Mach number The wing 
profiles were altered to produce a large region of supercritical 
flow which was terminated by a weak shock wave The spanwise 
variation of drag of this wing and some principles for selecting 
the streamwise pressure distribution are also discussed JAM 

N79-16806*|il National Aeronautics and Space Administration 
Langley Research Center Hampton. Va 

DETECTION OF THE TRANSITIONAL LAYER BETWEEN 
LAMINAR AND TURBULENT FLOW AREAS ON A WING 
SURFACE Patant Application 


William R Hood inventor (to NASA) Filed 27 Nov 1978 

7 P 

(NASA-Case-LAR-12261-1 US-Patent-Appl-SN-964009) Avail 
NTIS HC A02/MF AOl CSCL 01A 

Airflow IS passed over a wing surface A scanning valve is 
adjusted so that a pneumatic tube extending from an orifice is 
connected via a pneumatic tube to an accelerometer and to a 
pressure transducer As air passes over the orifice the pressure 
and noise levels are measured by the two instruments an recorded 
by a data acquisition system The noise may also be heard via 
audio output and recorded by audio tape The scanning valve is 
then adjusted so that the pneumatic tube extending from the 
orifice IS connected via the pneumatic tube to the pressure 
transducer and to the accelerometer The pressure and noise 
measurements are taken for the orifice In the same manner, 
the scanning valve subsequently connects each of the remaining 
orific'^s one at a time to the measuring and recording apparatus 
The laminar to turbulent boundary is determined easily by visual 
inspection of the resulting graph The need for an operator to 
be in the wind tunnel is eliminated and pressure measurements 
made simultaneously with the noise level measurements NASA 

N79-16806j{f Naval Weapons Center China Lake Calif 

IN-FLIGHT MEASUREMENTS OF CAPTIVE LOADS ON A 
STORE AS COMPARED WITH WIND TUNNEL AND 
MATHEMATICAL SIMULATIONS Technical Publication. 
FY 1976 - FY 1977 

A R Maddox R E Dix, and G R Mattasits Apr 1978 46 p 
refs 

(WF32323202) 

(AD-A060960 NWC-TP-6026) Avail NTIS HC A03/MF AOl 
CSCL 01/3 

A series of flight tests were made to acquire captive loads data 
on a store to compare with corresponding data from several 
wind tunnel tests with conditions matched as closely as possible 
as well as with the best mathematical models available The 
store consisted of a Mk 83 bomb shape mounted on a tnple-ejector 
rack (TER) on an F-4 aircraft which was instrumented complete 
with a standard research boom mounted on the nose The flight 
conditions spanned Mach 0 6 to 0 9 in both maneuvering and 
steady flight The data show good correlation between flight 
test and wind tunnel for moderate subsonic Mach numbers when 
good geometric similarity is maintained but there is a pronounced 
divergence in this agreement as the Mach number is increased 
Correlation between mathematical models of this problem and 
the flight test show the same magnitude in loads and moments 
but the trends do not always agree This is most pronounced in 
the pitch plane GRA 


N79-16807j^ Boeing Vertol Co. Philadelphia Pa 

INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR 
HELICOPTER CONFIGURATION VOLUME 2-A HAR- 
MONIC ANALYSES OF AIRFRAME SURFACE PRESSURE 
DATA, RUNS 7-14. FORWARD SECTION Final Report, Mar 
1977 - Feb 1978 

Philip F Sheridan Sep 1978 266 p 
(Contract DAAJ02-77-C-0020) 

(AD-A061359, USARTL-TR-78-23B-Vol-2A) Avail NTIS 
HC A12/MF AOl CSCL 01/3 

This IS the first of the nine sub-volumes of Volume 2 These 
documents contain harmonic analyses of the waveforms generated 
by each of the 53 pressure transducers, which covered the surface 
of the model fuselage and empennage This sub-volume covers 
the first eight of the twenty-seven runs devoted to surface pressure 
testing The analyses encompass the transducers in the forward 
section of the model Test conditions and configurations include 
baseline data, climb and descent disk loading variation and 
application of strakes Author (GRA) 

N79-16808]|( Boeing Vertol Co Philadelphia Pa 

INTERACTIONALAERODYNAMICS OF THE SINGLE ROTOR 
HEUCOPTER CONFIGURATION. VOLUME 2-C HAR- 
MONIC ANALYSIS OF AIRFRAME SURFACE PRESSURE 
DATA. RUNS 7-14, AFT SECTION Final Report. Mar 
1977 - Feb 1978 


228 



N79-16815 


Philip F Sheridan Sep 1978 220 p 
(Contract DAAJ02-77-C-0020) 

(AD-A061360 U SA RTL-TR -78-23B-Vol-2C) Avail NTIS 
HC A10/MF A01 CSCL01/3 

This IS the third of the nine sub-volumes of Volume 2 These 
documents contain harmonic analyses of the waveforms generated 
by each of the 53 pressure transducers which covered the surface 
of the model fuselage and empennage This sub-volume covers 
the first eight of the twenty-seven runs devoted to surface pressure 
testing The analyses encompass the transducers in the aft section 
of the model Test conditions and configurations include baseline 
data climb and descent disk loading variation and application 
of strokes Author (GRA) 

N79-16809I Boeing Vertol Co , Philadelphia Pa 

INTERACTIONAL AEROOVNAMIC8 OF THE SINGLE ROTOR 
HEUCOPTER CONFIGURATION VOLUME 2-0 HAR- 
MONIC ANALYSES OF AIRFRAME SURFACE PRESSURE 
DATA, RUNS 16-22. FORWARD SECTION Final Report. 
15 Mar 1977 - 13 Feb 1978 
Philip F Sheridan Sep 1978 158 p 
(Contract DAAJ02-77-C-0020) 

(AD-A061079, USARTL-TR-78-238-Vol-2D) Avail NTIS 
HC A08/MF A01 CSCL 01/3 

This IS the fourth of the nine sub-volumes of Volume 2 
These documents contain harmonic analyses of the waveforms 
generated by each of the 53 pressure transducers which covered 
the surface of the model fuselage and empennage This sub-volume 
covers the second eight of the twenty-seven runs devoted to 
surface pressure testing The analyses encompass the transducers 
in the fonivard section of the model Test conditions and/or 
configurations include effects of root cut-out vortex generators 
and strakes. autorotation, and rotor height Author (GRA) 

N79-16810f(l Boeing Vertol Co Philadelphia Pa 

INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR 
HELICOPTER CONFIGURATION VOLUME 2-F HAR- 
MONIC ANALYSES OF AIRFRAME SURFACE PRESSURE 
DATA, RUNS 16-22. AFT SECTION Final Report. IS Mar 
1977 - 13 Feb 1978 
Philip F Sheridan Sep 1978 151 p 
(Contract DAAJ02-77-C-0020) 

(AD-A061080 USARTL-TR-78-23B-V0I-2F) Avail NTIS 
HC A08/MF A01 CSCL 01/3 

This IS the sixth of the nine sub-volumes of Volume 2 
These documents contain harmonic analyses of the waveforms 
generated by each of the 53 pressure transducers which covered 
the surface of the model fuselage and empennage This sub-volume 
covers the second eight of the twenty-seven runs devoted to 
surface pressure testing The analyses encompass the transducers 
in the aft section of the model Test conditions and/or 
configurations include effects of root cut-out vortex generators 
and strakes autorotation and rotor height Author (GRA) 

N79-16811j(l Boeing Vertol Co. Philadelphia Pa 

INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR 
HEUCPPTER CONFIGURATION VOLUME 2-G HAR- 
MONIC ANALYSES OF AIRFRAME SURFACE PRESSURE 
DATA. RUNS 23-33, FORWARD SECTION Final Report. 
Mar 1977 - Feb 1978 
Philip F Sheridan Sep 1978 212 p 
(Contract DAAF02-77-C-0020) 

(AD-A061361 USARTL-TR-78-23B-V0I-2G) Avail NTIS 
HC A10/MF A01 CSCL 01/3 

This IS the seventh of the nine sub-volumes of Volume 2 
These documents contain harmonic analyses of the waveforms 
generated by each of the 53 pressure transducers which covered 
the surface of the model fuselage and empennage This sub-volume 
covers the final eleven of the twenty-seven runs devoted to 
surface pressure testing The analyses encompass the transducers 
in the forward section of the model Test conditions here involve 
speeds from 20 knots to 160 knots in level flight Author (GRA) 

N79-16812{(l National Aerospace Lab . Amsterdam (Netherlands) 
Flight Div 

IN-FLIGHT MEASUREMENT OF AERODYNAMIC LDADS ON 
CAPTIVE STORES. DESCRIPTION OF THE MEASUREMENT 


EQUIPMENT AND COMPARISON OF RESULTS WITH DATA 
FROM OTHER SOURCES 

G J Alders 15 Jun 1978 34 p refs Presented at the 4th 
JTCG/MD Aircraft/Stores Compatibility Symp Fort Walton 
Beach La 12-14 Oct 1977 

(NLR-MP-77028-U) Avail NTIS HC A03/MF A01 

The limitations of wind tunnel measurements panel method 
calculations and calculations based on measured store separation 
trajectories as reliable aerodynamic interference data were 
investigated An aerodynamic load measuring store was developed 
consisting of a support structure to be mounted from 14 to 
30 inch bomb racks, a load measuring balance, and a shape 
representing the store to be analyzed A flight test program 
was carried out with a store resembling a BLU 1/B, on an 
NF-5A aircraft in various configurations The results are compared 
with wind tunnel data from various sources panel method 
calculation results and data obtained from in-flight separation 
tests It IS shown that in-flight measurement of aerodynamic 
toads allows a reduction in the number of flight tests required 
to demonstrate safe separation J M S 

N79-16813jj( Civil Aeromedical Inst Oklahoma City Okla 

CONSPICUITY ASSESSMENT OF SELECTED PROPELLER 
AND TAIL ROTOR PAINT SCHEMES 

Kenneth W Welsh, John A Vaughn and Paul G Rasmussen 
Aug 1978 25 p refs 

IFAA-AM-78-29) Avail NTIS HC A02/MF A01 

An investigation was conducted to rank the conspicuity of 
three paint schemes for airplane propellers and two schemes 
for tail rotor blades previously recommended by the U S military 
and British Civil Aviation Authority Thirty volunteer subjects with 
normal vision viewed rotating propellers at 6 1 m and tail rotor 
blades at 9 1 m under bright sunlight conditions Observations 
of the grouped airplanes and helicopters were made from three 
angles that included viewing upward from a crouched position 
at eye level while standing, and downward from an elevated 
platform At all viewing angles, the propeller design consisting 
of black and white stripes asymmetrically placed on opposing 
blades was judged most conspicuous by a wide margin The 
red and white stripe design (symmetrically placed) was considered 
slightly more effective than the yellow tip design Of two designs 
for tail rotors the black and white asymmetrical stripe scheme 
was chosen more conspicuous than a red white, and black 
stripe design L S 

N79-16814j)l Lockheed-California Co. Burbank 

GENERAL AVIATION AIRPLANE STRUCTURAL CRASH- 
WORTHINESS PROGRAMMERS MANUAL Final Report. 
Nov 1977 - Dec 1978 

W L Labarge Dec 1978 210 p refs 
(Contract DOT-FA75WA-3707) 

(FAA-RD-78-120 LR-23683) Avail NTIS HC A10/MF A01 
One of a series of operational documents is presented for 
the KRASH digital computer program which predicts the structural 
response of vehicles to multidirectional crash environments The 
manual is intended to facilitate bringing the program to an 
operational status on a user's computer system Sections included 
are program KRASH system requirements, input data deck, and 
the demonstration problem Material within each section can be 
expanded or revised as necessary without affecting the other 
sections A R H 

N79-16816# National Aviation Facilities Experimental Center 
Atlantic City N J 

TESTS OF CRASH-RESISTANT FUEL SYSTEM FOR 
GENERAL AVIATION AIRCRAFT Final Report. Feb 1976 - 
Jul 1978 

William M Perrella Jr Dec 1978 38 p refs 
(FAA Proj 184-521-100) 

(FAA-RD-78-122, FAA-NA-78-48) Avail NTIS 

HC A03/MF A01 

A significant percentage of general aviation aircraft accidents 
result in postcrash fires due to the ignition of fuel spillage often 
contributing injury or death to the aircraft occupants Tests were 
conducted to demonstrate the performance of light-weight flexible. 
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crash-resistant fuel cells combined with the use of frangible fuel 
line couplings Four full-scale crash tests of a typical light twin 
aircraft were included in these tests In three tests the 
crash-resistant fuel system performed satisfactorily The fourth 
and final test where the lightest weight tanks were used resulted 
in tank failures and demonstrated a possible lower strength limit 
to the tank material S E S 


N79-16817/^ Lockheed-California Co Burbank 

DEVELOPMENT, EXPERIMENTAL VERIFICATION AND 
APPLICATION OF PROGRAM KRASH FOR GENERAL 
AVIATION AIRPLANE STRUCTURAL CRASH DYNAMICS 
Final Report, Nov 1977 - Dec 1978 

Gil Wittlin Dec 1978 166 p refs 
(Contract DOT-FA75WA-3707) 

(LR-28682 FAA-RD-78-119) Avail NTIS HC A08/MF AOl 
Results are presented for a three-task effort to develop 
experimentally verify and apply digital computer program KRASH 
to structure of general aviation airplanes subjected to a survivable 
crash environment The Task 1 provided the essential results of 
the evaluation of occupant capacity the evaluation of NTSB 
and CAMI accident data and an assessment of industry analytical 
requirements insofar as crash analysis is involved The Task 2 
presented the highlights of the full-scale test preparation the 
crash test condition the crash test results the mathematical 
models used to represent the crash lest condition the correlation 
between analysis and test results and an overview description 
of the KRASH users manual The Task 3 effort included the 
parameter variation study and the application of program 
KRASH in the evaluation of structural design concepts during a 
survivable crash environment JAM 


N79-16819jj( Air Force Civil Engineering Center Tyndall AFB 
Fla 

AN EVALUATION OF THE BIRD/AIRCRAFT STRIKE 
HAZAPO AT DOVER AIR FORCE BASE, DELAWARE 

Larry T Clark, Joseph Michael Laney and James S Kent Apr 
1978 25 p refs 

(AD-A061297 AFCEC-M- 1 -78) Avail NTIS 

HC A02/MF AOl CSCL 01/2 

The AFCEC Bird/Aircraft Strike Hazard (BASHJ Team surveyed 
Dover AFB DE from 6 March to 17 March 1978 During this 
period operational procedures vegetation animal populations and 
habitats were studied Special emphasis was given to bird hazards 
to aircraft Specific recommendations for operational changes 
and habitat modifications aimed at reducing the BASH potential 
at DOVER AFB are discussed Author (GRA) 

H79~^BB20§ Air Force Civil Engineering Center Tyndall AFB 
Fla 

AN EVALUATION OF THE B I R O / Al RCRAFT STRIKE 
HAZARD (BASH) AT AREA C-62, EGLIN AFB. FL 
Final Report, 23 Mar 1977 - 30 Mar 1978 

Michael J Harrison Larry T Clark Ernest R Godsey William 
H Niemeier and Richard D Smedley Apr 1978 18 p refs 

(AD-A061371 AFCEC-M-3-78) Avail NTIS 

HC A02/MF AOl CSCL 01/2 

The bird/aircraft strike hazard (BASH) at Eglin Bombing Range 
Test Area (TA) C-62 was surveyed periodically from 23 March 
1977 to 30 March 1978 Turkey Vultures (Cathartes aura) Black 
Vultures (Coragyps atratus; and Cattle Egrets (BuOuicus ibis) 
were found to create the major bird hazard at TA C-62 
Recommendations aimed at reducing the range bird strike potential 
are included in this report Author (GRA) 


N79-18821# National Aerospace Lab Tokyo (Japan) 

THE IMPLEMENTATION AND APPLICATION OF A SENSOR 
INTERFACING UNIT FOR STRAPDOWN INERTIAL SYS- 
TEMS 

Kozo Homma Masao Naka and Hiromichi Yamamoto Apr 1978 
46 p refs In JAPANESE ENGLISH summary 
(NAL-TR-532) Avail NTIS HC A03/MF AOl 

Design fabrication and application of a sensor interfacing 
unit (SIF) that is a connection between an inertial measurement 


unit and a guidance computer in strapdown inertial guidance 
systems are reported The SIF takes pulse inputs from the inertial 
measurement unit adds them up with counters during an update 
interval and sends a sequence of the counted values to the 
computer under the appropriate timing controls It is designed 
and constructed as a laboratory type unit and has performed in 
evaluation tests It was applied to a real time hybrid simulation 
experiment combined with a sensor package and a servo table 
or flight table for the study of strapdown inertial attitude reference 
computations G G 

N79-16822*j^ Old Dominion Umv Norfolk Va 

COMPARATIVE STUDY OF FLARE CONTROL LAWS 
Progress Report, 15 Dec 1977 - 14 Dec 1978 

A A Nadkarni (Old Dominion Univ Research Foundation) ^nd 
W J Breedlove Jr Feb 1979 73 p refs 
(Grant NsG-14801 

(NASA-CR-1581 14) Avail NTIS HC A04/MF AOl CSCL 
17G 

A digital 3-D automatic control law was developed to achieve 
an optimal transition of a B-737 aircraft between various initial 
gild slope conditions and the desired final touchdown condition 
A discrete time-invariant optimal closed-loop control law 
presented for a linear regulator problem was extended to include 
a system being acted upon by a constant disturbance Two forms 
of control laws were derived to solve this problem One method 
utilized the feedback of integral states defined appropriately and 
augmented with the original system equations The second method 
formulated the problem as a control variable constraint, and the 
control variables were augmented with the original system The 
control variable constraint control law yielded a better performance 
compared to feedback control law for the integral states 
chosen A R H 

N79‘16823j(/ Lincoln Lab, Mass Inst of Tech . Lexington 
AIRBORNE MEASUREMENTS OF ATCRBS FRUIT 

William H Harman 3 Oct 1978 30 p refs 

(Contracts DOT-FA77WAI-727 F19628-78-C-0002 FAA Proj 

052-241-04) 

(ATC-84 FAA-RD-77-149) Avail NTIS HC A03/MF AOl 

Air Traffic Control Radar Beacon System (ATCRBS) fruit is 
defined as an asynchronous reply from ATCRBS transponders 
Airborne measurements were undertaken to provide a more firm 
basis for assessing the interference with an instrumented aircraft 
flying along the East Coast from Boston to Washington and in 
the Los Angeles Basin The results of these measurements are 
reported with fruit-rates given as a function of altitude 
geographical location and receiver threshold for receptions on 
both top-mounted and bottom- mounted aircraft antenna The 
tightest observed fruit rates approximately 10 000 replies/sec 
ocurre d o n the LA Basin To complement the measurements. _a 
first-order fruit prediction model is defined Predictions of this 
model are compared with the measurements, generally showing 
favorable agreement in absolute fruit rate in power distribution, 
and in the functional dependence on traffic density S E S 


N79-16824*j(( Analytical Mechanics Associates Inc, Hampton 
Va 

DEVELOPMENT OF A DIGITAL GUIDANCE AND CONTROL 
LAW FOR STEEP APPROACH AUTOMATIC LANDINGS 
USING MODERN CONTROL TECHNIQUES Final Report 

Nesim Halyo Feb 1979 72 p refs 
(Contract NASI -14088) 

(NASA-CR-3074 AMA-NO-77-24) Avail NTIS 

HC A04/MF AOl CSCL 17G 

The development of a digital automatic control law for a 
small jet transport to perform a steep final approach in automatic 
landings is reported along with the development of a steady-state 
Kalman filter used to provide smooth estimates to the control 
law The control law performs the functions of localizer and 
glides capture localizer and glideslope track decrab and place 
The control law uses the mic'^owave landing system position 
data and aircraft body-mounted acceleraters, attitude and attitude 
rate information The results obtained from a digital simulation 
of the aircraft dynamics wind conditions and sensor noises using 
the control law and filter developed are described J M S 
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N79-16825j|{ Systems Control Inc Palo Alto. Calif Champlain 
Technology Industries Div 

IMPACT OF AREA NAVIGATION ON CONTROLLER 
PRODUCTIVITY AND ATC SYSTEM CAPACITY Final Report. 
Nov 1976 - Jan 1978 

Erie H Bolz Jan 1978 187 p refs 
(Contract DOT*FA72WA-3098| 

(FAA-RD-78-51) Avail NTIS HC A09/MC A01 

A detailed analysis is given of the impact of Area Navigation 
(RNAV) on ATC controllers tasks and the resulting productivity 
of control sectors and of the impact on airport and enroute 
system capacities The results are expressed in terms of projected 
savings in ATC controller staff growth requirements (man-years 
and dollars), and in terms of savings in aircraft delays (aircraft 
time and fuel consumption, and dollars) The terminal area and 
enroute (high and low altitude) environments were considered 
separately The analysis considered the time period from 1982 
to 2000 The effects of other features of the Upgraded Third 
Generation ATC System on controller tasks and system capacity 
were considered directly m each analysis All dollar results were 
computed as 1976 present value equivalents which were used 
to update a comprehensive RNAV benefit/cost analysis from an 
earlier report under this contract L S 

N79-16828j|l National Aviation Facilities Experimental Center. 
Atlantic City N J 

TERMINAL AREA DELAY AND FUEL CONSUMPTION 
ANALYSIS Final Report. Aug 1977 - 1978 

Arthur G Halverson and Gordon Jolitz Jan 1979 122 p refs 
(FAA-EM-78-20 FAA-NA-78-40) Avail NTIS 

HC A06/MF A01 

First-order estimates of delay and excess fuel consumption 
were derived through analysis of track data recorded online by 
the advanced radar terminal system (ARTS 3) during the 
1974-1975 time period from the Chicago Miami Los Angeles 
and Washington terminal areas Results show that the use of 
ARTS track data is an effective approach provided appropriate 
processing and manual review of the data are effected Of the 
four terminal areas studied only the data from the Chicago 
O'Hare airport (ORD) were sufficiently representative of 
delay-producing conditions to warrant credible estimates of annual 
delay costs The average delay for 635 arrival tracks in the 
ORD data was approximately 10 minutes with an estimated 
excess fuel consumption of approximately 1.055 pounds 
(157 gallons) per track Simple extension of these data to an 
annual basis yields delay and excess fuel consumption in the 
order of 2 5 million minutes and 40 million gallons, respectiv- 
ely A R H 

N79-16827fj( National Aviation Facilities Experimental Center, 
Atlantic City N J 

AIR TRAFFIC CONTROL IN THE YEAR 2000 Final Report 

Joseph M DelBlazo Nov 1977 20 p Presented at the 22d 
Ann Meeting of the Air Traffic Control Assoc on Tomorrows 
NAS Concepts and Requirements in Light of the Realities of 
Today Las Vegas Nev 10-13 Oct 1977 
(FAA Proj 975-001-01A) 

(FAA-NA-78-4, NA-78-4) Avail NTIS HC A02/MF AOl 

Data entry and display technology, cockpit display of traffic 
information, terminal area guidance and mass weather dissemina 
tion techniques are reviewed Alternate energy sources are 
discussed along with data link applications and remote mainte- 
nance monitoring system Several unanswered questions on 
operational philiosophy of the air traffic control system in the 
year 2000 are also considered JAM 


N79-16828f)( Kaman Aerospace Corp Bloomfield Conn 

DESIGN AND DEMONSTRATION OF A SYSTEM FOR 
ROUTINE. BOOMLESS SUPERSONIC FLIGHTS 
Final Report 

Richmond Perley Apr 1977 283 p refs 
(Contract DOT-FA74WA-3363) 

(FAA-RD-77-72. R-1505) Avail NTIS HC A13/MF AOl 

A design for incorporating the concepts of boomless 
supersonic flight into air carrier operations using currently 


disseminated weather data was developed These design concepts 
were used to support the planning and execution of eight 
supersonic flights The average ground speed of these flights 
was 200 mph faster than would have been achieved at 
Mach 8 and none of them produced a sonic boom on the 
surface The criteria for boomfess supersonic flight based on 
weather conditions were extended to use winds with respect to 
the desired ground track rather than winds with respect to the 
aircraft heading, thus simplifying the calculation procedure The 
justification for neglecting weather conditions between the aircraft 
and the surface was developed on the basis of a five-year history 
of climatological data These data also show that these concepts 
can provide an increase in average ground speeds of 43% in 
the summer and 31% in the winter when practical constraints 
on maximum subsonic and minimum supersonic speeds and data 
errors are considered Author 

N79-18829f)f National Aviation Facilities Experimental Center 
Atlantic City. N J 

TE8T EVALUATION OF PHASE III BENDIX BASIC NARROW 
AND SMALL COMMUNITY TIME REFERENCE SCANNING 
BEAM MICROWAVE LANDING SYSTEM Final Report. Sep 
1976 - Sep 1977 

Clifford W Mackin Nov 1978 103 p 
(FAA Proj 045-390-100) 

(FAA-RD-78-127 FAA-NA-78-29) Avail NTIS 

HC A06/MF AOl 

Two models of the Time Reference Scanning Beam Microwave 
Landing System (MLS), the Basic Narrow and Small Community 
systems were examined Functional requirements and compliance 
with contractual specifications were considered S E S 

N79-1S830)(( Federal Aviation Administration Washington D C 
Office of Systems Engineering Management 
FAA BCAS CONCEPT. APPENDICES A-E 
E J Koenke Apr 1978 465 p refs 
(FAA-EM-78-5-3-A) Avail NTIS HC A20/MF AOl 

Radio frequency garble on 1090 MHz is analysed Techniques 
are presented which are thought to be effective in reducing the 
active and passive garble in radio systems L S 

N79-16831ji( Federal Aviation Administration Washington D C 
Office of Systems Engineering Management 
FAA BCAS CONCEPT. APPENDICES F-M 
E J Koenke et al Apr 1978 316 p refs 
(FAA-EM-78-5-3-B) Avail NTIS HC A14/MF AOl 

An airborne aircraft collision avoidance system concept is 
presented which assures adequate separation from the largest 
possible percentate of potential collision threats The concept 
operates in all airspace as a compatible backup to the present 
and evolving ATC system and is acceptable to the pilot and 
the user community The system concept capitalizes on the aviation 
community's large existing investment in ATCRBS transponders 
and on the ground based beacon surveillance system network 
for the basic sources of the collision avoidance information L S 

N79-16832jjl Federal Aviation Administration Washington D C 
System Research and Development Service 

ENGINEERING AND DEVELOPMENT PROGRAM PLAN 
TERMINAL/TOWER CONTROL 

Nov 1978 93 p 

(FAA-ED-14-2A) Avail NTIS HC A05/MF AOl 

The engineering and development plan for FAA E&D 
Program 14 TERMINAL/TOWER CONTROL is documented The 
relationship of Program 14 to the overall E&D effort the 
purpose scope and direction of the program and the major 
technical elements of the program are presented The plan is 
intended to provide guidance to personnel charged with carrying 
out development activities under Program 14 and to provide a 
tool for the continuing management and control of these activities 
The funds estimates required and for seeking approval of budgets 
are determined S E S 

N79-16833|^ Ohio Univ Athens Avionics Engineering 
Center 

CAPTURE-EFFECT AND SIDEBAND-REFERENCE GLIDE- 
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SLOPE PERFORMANCE IN THE PRESENCE OF DEEP SNOW 
1977-1978 Final Report, 8 Feb 1977 - 8 Aug 1978 

Kent Chamberlin Jul 1978 35 p refs 
(Contract DOT-FA77WA-3941 ) 

(EER-36-1 FAA-R-6750 1) Avail NTIS HC A03/MF AOl 

Results of capture effect and sideband reference glide slope 
system response to up to 21 inches of snow in the reflecting 
zone are presented These results show that the capture effect 
path angle increases at 0 08 deg per foot of snow and the 
sideband reference path angle increases at 0 30 deg per foot 
of snow No significant degradation in path clearance or width 
was observed Data were also collected on near field and integral 
monitors performance and static path angle values at runway 
threshold JAM 

N79-16834# INCOSYM Inc . Calabasa Calif 

FAILURE MODES AND REDUNDANCY ANALYSIS FOR THE 
MULTIFUNCTION INERTIAL REFERENCE ASSEMBLY 
(MIRA) Final Report. 3 Jan - 22 Dec 1977 

R J Craig and J Russell Mar 1978 149 p refs 
(Contract F3361 5-77-C-301 5) 

(AD-A061449. AFFDL-TR-78-25) Avail NTIS 

HC A07/MF AOl CSCL 17/7 

This report analyzes potential failure modes for various 
gyroscope and accelerometer designs and their associated 
electronics and considers the most appropriate mechanizations 
to accomplish a fail-operational/fail-operational Inertial Refer- 
ence Assembly Author (GRA) 

N79- 16835/^ National Aerospace Lab Amsterdam (Netherlands) 
Scientific Services 

A METHOD TO DETERMINE THE DELAYS OF LANDING 
AIRCRAFT WITH RESPECT TO RUNWAY CAPACITY 

M vanderWilt 15 Jun 1978 8 p refs Presented at Simulation 
77 Montreux Switz 22-24 Jun 1977 
(NLR-MP-77016-U) Avail NTIS HC A02/MF AOl 

An analytic queuing model characterized by a Poisson arrival 
process and by a deterministic service time is developed to 
give accurate estimates of aircraft landing delays The result is 
confirmed with the results of the Monte Carlo simulation The 
Monte Carlo simulation is used to model those aspects which 
cannot be accounted for in an analytic method The model for 
the Monte Carlo simulations is described S E S 

N79-16837|{( Oklahoma Univ Norman School of Aerospace 
Mechanical and Nuclear Engineering 

ASSESSMENT OF NEW TECHNOLOGIES FOR GENERAL 
AVIATION AIRCRAFT Final Report 

Karl H Bergey Sep 1978 90 p refs 
(Contract W1-78-5504-1) 

(GARC-4 FAA-RD-78-132) Avail NTIS HC A05/MF AOl 
The potential for a technology demonstration program 
aimed specifically at the needs of general aviation was studied 
It concluded that at least 46 new or under used technologies 
could be incorporated in general aviation aircraft with benefit to 
safety performance and cost The rate at which these new 
technologies might be integrated into the fleet will depend on 
social and political trends as well as on the technologies 
themselves This report identifies 22 trends that will influence 
general aviation development JAM 

N79-16838j^ Systems Technology. Inc Hawthorne. Calif 

A STUDY OF THE EFFECTS OF AIRCRAFT DYNAMIC 
CHARACTERISTICS ON STRUCTURAL LOADS CRITERIA 
Final Report. Jan 1977 - Nov 1978 

Robert L Stapleford and Richard J DiMarco Nov 1978 245 p 
refs 

(Contract DOT-FA77WA-3936) 

(STI-TR-1099-1 FAA-RD-78-155) Avail NTIS 

HC A11/MF AOl 

An analysis of in-flight airframe failure accidents which 
occurred during a ten-year period 1966-1975 is included A 
number of potentially contributing factors including stability and 
control characteristics and handling qualities are examined and 
correlated with the accident data The study also covers a 
review of proposed criteria for continuous gusts and a comparison 


with existing discrete gust criteria Problems in the selection of 
a turbulence penetration speed are also examined G Y 

N79-16839*j^ Lockheed-California Co Burbank 

CONFIGURATION DEVELOPMENT STUDY OF THE X-24C 
HYPERSONIC RESEARCH AIRPLANE, PHASE 2 Technical 
Report. Apr - May 1976 

Henry G Combs et al Jan 1977 94 p refs 
(Contract NASl-14222) 

(NASA-CR-145074 SP-4534) Avail NTIS HC A05/MF AOl 
CSCL 01C 

The X-24C Hypersonic Research Vehicle configured with a 
heat-sink structure a launch mass limit of 31 75 Mg and powered 
by an LR-105 Rocket Engine plus 12 LR-101 Sustainer Engines 
was found to be the more cost effective of the candidate 
configurations In addition the configuration provides the 
maximum off design growth potential capability and subsequent- 
ly. was selected as the candidate configuration to be subjected 
to the design refinement study in the remaining segment of the 
study Selection of this configuration was based on the analytical 
study conducted on the performance growth capabilities of the 
candidate configurations selected from the Phase 1 Study G Y 

N79-16840*j^ Lockheed-California Co Burbank 

CONFIGURATION DEVELOPMENT STUDY OF THE X-24C 
HYPERSONIC RESEARCH AIRPLANE, PHASE 3 
Final Report, May - Aug 1976 

Henry G Combs et al Jan 1977 139 p refs 
(Contract NASl-14222) 

(NASA-CR-145103) Avail NTIS HC A07/MF AOl CSCL 
OIC 

The conclusion evolved from the three phased study on the 
configuration development of the X-24C Hypersonic Research 
Airplane makes it evident that it is practical to design and build 
the high performance National Hypersonic Flight Research Facility 
airplane with today s state of the art within the cost and operational 
constraints established by NASA The vehicle launched at 
31 75 Mg from the B-52 can cruise for 40 seconds at Mach 6 78 
on scramjets Without scramjets it can approach Mach 8 with a 
453 6 Kg payload or do 70 seconds of cruise at Mach 6 with 
a 2 27 Mg payload Reduction in cost is possible with a vehicle 
scaled to a lesser mass and capability G Y 

N79‘16841)^ Naval Postgraduate School Monterey Calif 

THE DEVELOPMEN1 AND IMPLEMENTATION OF ALGO- 
RITHMS FOR AN A-7E PERFORMANCE CALCULATOR 
M S Thesis 

Gary Lang Koger Sep 1978 158 p refs 

(AD-A061344) Avail NTIS HC A08/MF AOl CSCL 09/2 
In this thesis the algorithms for an A-7E performance 
calculator were developed and then implemented on three small 
data processors of different programming levels and storage 
capabilities The utility of data is a function of several variables 
including accuracy and availability Nine performance chart groups 
yielding the data usually considered necessary for flight, were 
reduced to a senes of analytical expressions These analytical 
expressions were demonstrated to reproduce NATOPS Manual 
data to a high degree of accuracy Implementation was 
demonstrated on a deck computer a hand held calculator and 
a microprocessor GRA 

N79- 16843# General Dynamics/ Convair San Diego Calif 

THE AERODYNAMIC AND THERMODYNAMIC CHARAC- 
TERISTICS OF FOUNTAINS AND SOME FAR FIELD 
TEMPERATURE DISTRIBUTIONS Technical Report, 1 May 
1976 - 30 Jun 1978 

Aadu Karemaa Charles W Smith, Hank A Weber and Jacke 
Garner Aug 1978 201 p refs 
(Contract N00014-76-C-0698) 

(AD-A061335 CASD-NSC-78-001 ONR-CR212-237-1F) Avail 
NTIS HC A10/MF AOl CSCL 01/3 

This document addresses the flow fields about and below a 
multi-nozzle VTOL vehicle hovering in the presence of ground 
Three specific topics are covered far field temperature distribu- 
tions and the thermodynamic and aerodynamic characteristics 
of the fountain segment of the near field An extensive amount 
of test data was obtained in all three areas and analyzed in 
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order to model the key aspects of this flow field and to permit 
the development of methodology for the prediction of fountain 
induced forces and flow field temperature distributions GRA 

N79-16844j^ Vought Corp Advanced Technology Center Inc 
Dallas Tex 

ANALYSIS OF NOISE IN US ARMY AIRCRAFT Final Report. 
Jul 1976 - Mar 1978 

Austin J Brown and Richard A Ely Nov 1978 242 p refs 

(Contract DAAB07-76-C-1746) 

(AD-A061351 ATC-94100/8CR-41 

USAAVRADCOM-TR-76-1746-F) Avail NTIS 

HC A11/MF A01 CSCL 01/3 

Tape recordings were made of acoustical and electrical noise 
in the crew compartments and on the interphone lines of 7 models 
of U S Army aircraft during flight operations The data were 
analyzed to determine noise and speech levels in the communica- 
tion channel, especially at crew members ears Calculations were 
then performed to estimate hearing damage risk and estimate 
the intelligibility of speech The purpose of the project was to 
identify harmful noise levels and sources in the communication 
channel and to make recommendations for reducing such noise 
At frequencies below about 1000 Hz. noise in the communica- 
tions channel is due primarily to ambient noise which enters 
the circumaural earcup through leaks between the cushion and 
the head Above 1000 Hz the noise in the channel is due 
primarily to ambient noise which is picked up by the microphone 
and transmitted to the earphone The hearing damage risk 
calculations show that less than 1% of air crewmen would suffer 
more than a 10 dB hearing loss at speech frequencies after 
10 years of flight duty This is based on 4 hours per day of 
flight Typical inter- and intra- aircraft speech intelligibilities were 
predicted to be greater than 95% GRA 

N79- 16846;^ Aeronautical Research Inst of Sweden Stockholm 
Aerodynamics Dept 

TEMPERATURE MEASUREMENTS ON THE VICKERS 
VISCOUNT STABILIZER IN FLIGHT UNDER ICING CONDI- 
TIONS 

Ariid Bertelrud Aug 1977 35 p refs Sponsored by Bromma 
Accident 1977-01-15 Investigating Comm 
(FFAP-A-396) Avail NTIS HC A03/MF AOl 

Sensors were mounted on the inner and outer leading and 
suction edges of the stabilizer to acquire and record the magnitude 
and variations of skin temperature A 6-channel amplifier was 
used to obtain the desired gam and level for the various sensors 
The 6-channel paper trace was on during the entire flight which 
was conducted to study both heating/cooling of an anti-icing 
system, as well as its steady state characteristics The most 
important conclusions that can be drawn are that the temperature 
drop between the tail duct and the stabilizer leading edge is 
very large and the heat loss from the stabilizer is so large that 
the heat is gone within seconds after the systems are switched 
off test results are included A R H 

H79-ieS46§ Vought Corp, Dallas Tex 

STANDARD AVIONIC MODULE STUDY Final Technical 
Report. 11 Oct 1977 - 1 Mar 1978 

D B McBrayer G R Courtney and A R Tomme Mar 1978 
1 83 p refs 

(Contract NOOl 23-77-C-0094) 

(AD-A061349) Avail NTIS HC A09/MF AOl CSCL 09/5 
This report covers the Standard Avionic Module (SAM) study 
performed by Vought Corporation under Contract N00123-77-C- 
0094 Work Assignment 0008 for the Naval Weapons Center 
The purpose of this study was to propose the characteristics of 
a standard module based upon the data and conclusions of 
previous Navy studies The proposed module should satisfy the 
greatest majority of requirements enumerated in the final reports 
for those studies The data base and reference reports were 
reviewed to determine those factors which significantly affect 
the selected size of a standard module Each of these factors 
were analyzed based upon a compilation of data from the reports 
and conclusions reached on each individual factor These factors 
in each area are Functional Commonality Connector Integrated 
Circuit Packaging Technology Weight and Volume Constraints 
Thermal Considerations Built-ln-Test and Reliability GRA 


N79-16847j^ National Aerospace Lab Amsterdam (Netherlands) 
Scientific Services 

A COMPUTER-CONTROLLED AVIONICS-DATA ACQUISI- 
TION SYSTEM 

F J Abbink 10 Mar 1978 32 p refs Presented at the 2d 
Biennial Air Data Systems Conf Colorado Springs 1-5 May 

1978 

(NLR-MP-78004-U) Avail NTIS HC A03/MF AOl 

An airborne data acquisition system around an airborne 
computer was realized A standard interface unit was developed 
for interfacing the computer with various different sensor systems 
All parts of a computer-controlled avionics data acquisition 
system (CADAS) were installed in standard instrumentation racks 
to enable full system integration and testing in the laboratory 
for each individual project Two CADAS applications are discussed 
The first application was the prototype evaluation of a multi-DME 
position reference system for the calibration of radio navigation 
aids and radars The second application was the evaluation of a 
measurement method of the aircraft performance during a 
dynamic maneuver JAM 

N79-16849*j^ National Aeronautics and Space Administration 
Lewis Research Center. Cleveland Ohio 

NEW OPPORTUNITIES FOR FUTURE SMALL CIVIL 
TURBINE ENGINES OVERVIEWING THE GATE STUDIES 

William C Strack 1979 36 p Proposed for presentation at 

the Business and Aircraft Meeting. Wichita Kans 3-6 Apr 1979. 
sponsored by See of Automotive Engineers, Inc 
(NASA-TM-79073 E-9890) Avail NTIS HC A03/MF AOl 
CSCL 21 E 

An overview of four independent studies forecasts the 
potential impact of advanced technology turbine engines in the 
post 198B market, identifies important aircraft and missions 
desirable engine sizes, engine performance and cost goals 
Parametric evaluations of various engine cycles, configurations, 
design features and advanced technology elements defined 
baseline conceptual engines for each of the important missions 
identified by the market analysis Both fixed-wing and helicopter 
aircraft, and turboshaft, turboprop and turbofan engines were 
considered Sizable performance gams (e g 20% SFC decrease) 
and large engine cost reductions of sufficient magnitude are 
predicted to challenge the reciprocating engine in the BOO- 
BOO SHP class GG 

N79-16880*jf( Pratt and Whitney Aircraft East Hartford, Conn 

ENERGY EFFICIENT ENGINE PROPULSION SYSTEM- 
AIRCRAFT INTEGRATION EVALUATION Topical Report, 
Mar 1978 - Sap 1978 

R E Owens Mar 1979 311 p refs 
(Contract NAS3-20646) 

(NASA-CR- 159488. PWA-5594-48) Avail NTIS 

HC A14/MF AOl CSCL 21E 

Flight performance and operating economics of future 
commercial transports utilizing the energy efficient engine were 
assessed as well as the probability of meeting NASA's goals 
for TSFC DOC. noise, and emissions Results of the initial 
propulsion systems aircraft integration evaluation presented 
include estimates of engine performance predictions of fuel burns 
operating costs of the flight propulsion system installed in seven 
selected advanced study commercial transports estimates of noise 
and emissions, considerations of thrust growth, and the 
achievement-probability analysis A R H 

N79-1B861*|$I Pennsylvania State Univ University Park 

THE ANALYSIS OF PROPELLERS INCLUDING INTERAC- 
TION EFFECTS 

B W McCormick 1979 38 p refs Proposed for presentation 
at the SAE Business Aircraft Meeting. Wichita. Kans . 3-6 Apr 

1979 

(Grant NsG-1308) 

(NASA-CR-158111) Avail NTIS HC A03/FM AOl CSCL 
02A 

Analytical and experimental studies were undertaken on 
propellers operating in the unsteady flow field produced by 
interaction effects due to the fuselage wing and nacelles Methods 
were developed and verified experimentally for determining the 


233 



N79 16852 


velocity field in which a propeller operates as well as its 
aerodynamic and dynamic response to this unsteady environment 
Methods are presented for predicting and net thrust of a 
propeller-wmg-body combination as well as the unsteady thrust 
and torque acting on the propeller Sample calculations as well 
as wind tunnel and ^ight test results are presented which illustrate 
the sensitivity of a propeller to the flow field in which it is 
operating J M S 

N79‘16852*/j/ National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

EFFECT OF CASING TREATMENT ON PERFORMANCE OF 
A TWO-STAGE HIGH-PRESSURE-RATIO FAN 

Donald C Urasek Feb 1979 68 p refs 

(NASA-TP-1409 E-8997) Avail NTIS HC A04/MF A01 CSCL 

21E 

A two-stage fan previously tested with a solid casing was 
tested with a casing with circumferential grooves over the tips 
of both rotors (casing treatment) Tests were conducted at 
80 and 100 percent of design speed with uniform flow The 
casing treatment improved the flow range and stall margin 
significantly without changing the characteristics overall perform- 
ance curves of total-pressure and efficiency as functions of weight 
flow other than extending them to lower weight flows Author 

N79- 1 6863*/j( United Technologies Research Center East 
Hartford Conn 

STUDY OF MEAN- AND TURBULENT-VELOCITY FIELDS IN 
A LARGE-SCALE TURBINE-VANE PASSAGE Final Report 

Douglas A Bailey Feb 1979 123 p refs 
(Contract NAS3-19752) 

(NASA-CR-3067) Avail NTIS HC A06/MF AOl CSCL 21E 
Laser-Doppler velocimetry and to a lesser extent hot-wire 
anemometry were employed to measure three components of 
the mean velocity and the six turbulent stresses at four planes 
within the turbine miet-guide-vane passage One variation in the 
turbulent inlet boundary layer thickness and one variation in the 
blade aspect ratio (span/axial chord) were studied A longitudinal 
vortex (passage vortex) was clearly identified in the exit plane 
of the passage for the three test cases The maximum turbulence 
intensities within the longitudinal vortex were found to be on 
the order of 2 to 4 percent with large regions appearing 
nonturbulent Because a turbulent wall boundary layer was the 
source of vorticity that produced the passage vortex these low 
turbulence levels were not anticipated For the three test cases 
studied, the lateral velocity field extended significantly beyond 
the region of the longitudinal velocity defect Changing the inlet 
boundary layer thickness produced a difference in the location 
the strength and the extent of the passage vortex Changing 
the aspect ratio of the blade passage had a measurable but 
less significant effect The experiment was performed in a 2 1 0 mm 
pitch 272 mm axial chord model m low speed wind tunnel at 
an inlet Mach number of 0 07 A R H 

N79- 16854# General Motors Corp . Indianapolis. Ind Detroit 
Diesel Allison Div 

EXPLORATORY DEVELOPMENT OF AN OVERHAUL 
COATING PROCESS FOR GAS TURBINE PROPONENTS 
Final Technical Report, May 1976 - Mar 1978 

Q O Shockley J 0 Hodshire, and T Pacala Jun 1978 
136 p 

(Contract F33615-76-C-5130 AF Proj 7312) 

(AD-A061270, DDA-EDR-9460, AFML-TR-78-84) Avail NTIS 
HC A07/MF AOl CSCL 11/3 

The purpose of this program was to demonstrate the feasibility 
of a single diffusion coating process which may be used for 
re-application of atuminide protective coatings to various 
superalloy turbine components during overhaul of Air Force aircraft 
gas turbine engines The electrophoretic coating process developed 
by Detroit Diesel Allison Division General Motors Corporation 
was chosen as the program coating procedure for the five task 
development effort An Al Cr Mn coating, identified as AEP 32 
was successfully applied to four program alloys. Cl 023 B1900. 
Rene 80 and Alloy 713C In addition, a comprehensive test 
program was conducted to comparatively evaluate the environ- 
mental performance and mechanical properties of the program 


alloys coated with AEP 32 and their respective production 
coatings The AEP 32 coating on all alloys demonstrated excellent 
environmental performance without degradation of mechanical 
properties as compared to production coatings A chemical 
stripping procedure was developed for removing the service 
coatings without significant substrate attack A variety of engine 
components were stripped and recoated as demonstration parts 
In addition, documentation for recoating overhaul turbine 
components is given Author (GRA) 

N79- 16856# Florida Univ Gainesville Dept of Environmental 
Engineering Sciences 

THE FEASIBILITY OF CONTROLLING TURBINE ENGINE 
TEST CELL PARTICULATE EMISSIONS WITH A BAGHOUSE 
Final Report, Sep 1977 - Mar 197B 

John R Geiger and Peter S Daley Sep 1978 79 p refs 
(Contract F08637-78-fVI-0252) 

(AD-A061120L CEEDO-TR-78-24) Avail NTIS 

HC A05/MF AOl CSCL 21/5 

Air pollution regulations dictate that the Department of 
Defense attempt to control visible emissions emitted from turbine 
engine test cells Previous studies have summarily dismissed 
baghouses as a control device because of potential size 
pressure drop explosion and fire hazard and excessive cost 
This report addresses these problems in the design of a baghouse 
for controlling emissions from a TF30-P100 engine GRA 

N79-168B6|jl AiResearch Mfg Co Phoenix Ariz 

SMALL LAMINATED AXIAL TURBINE HOT-RIG TEST 
PROGRAM Intanm Report, IS Sep 1976 - 28 Fab 1978 

R W Vershure, Jr and J C Mays Jul 1978 74 p refs 
(Contract F33615-76-C-2176) 

(AD-A061062, AiResearch-2 1 -2878 AFAPL-TR-78-47) Avail 
NTIS HC A04/MF AOl CSCL 21/5 

In September 1976. AiResearch Manufacturing Company 
of Arizona initiated a program for the United States Air Force 
Aero Propulsion Laboratory to hot-rig test TFE731-3 Axial 
Laminated Turbine Rotors and verify their heat-transfer perform- 
ance and mechanical integrity The testing was to be conducted 
in the AiResearch High Temperature Turbine Test Facility, and 
three ma|or tests were planned - a heat-transfer performance 
test an accelerated stress-rupture test, and a thermal cyclic test 
This interim report describes the progress to date on the Hot-Rig 
Program just prior to the redirection in accordance with contract 
modification P00003 This redirection concludes the Hot-Rig 
activities The redirected test program will test one of the laminated 
turbine wheels directly in the Model 1131-1 Advanced Gas 
Generator Also, a small laminated axial turbine rotor suitable 
for cruise missile application will be designed during this 
program Author (GRA) 

N79- 16857# Air Force Aero Propulsion Lab Wnght-Patterson 
AFB Ohio 

OPERATING AND PERFORMANCE CHARACTERISTICS OF 
A DUCT BURNING TURBOFAN ENGINE WITH VARIABLE 
AREA TURBINES Final Report, 1 Jan 1977 - 1 Mar 1978 

Edward K Norvaisis May 1978 52 p refs 

(AD-A061026 AFAPL-TR-78-29) Avail NTIS A04/MF AOl 

CSCL 21/5 

Several variable geometry/vanable cycle concepts for aircraft 
gas turbine engines are being investigated by the industry in 
search for new propulsion systems with potential operating and 
performance benefits over conventional engines This paper 
describes some of the operating and performance characteristics 
of one such concept in a fighter application a separate flow 
duct burning turbofan with variable area turbines An existing 
cycle performance and component matching simulation of a fixed 
turbine turbofan was extensively modified to incorporate the 
variable geometry Data was generated for a representative fighter 
type cycle at several important flight conditions (l^mparison 
was made to the fixed turbine version of the cycle Installation 
drags were not calculated Author (GRA) 

N79- 16858# Scott Environmental Technology Inc Plumstead- 
ville Pa 

AIR FORCE TURBINE ENGINE EMISSION SURVEY 
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UNITED STATES VOLUME 1 TEST SUMMARIES 
Final Report, Jan 1975 - Jun 1978 

Anthony F Souza and Peter S Daley (Ctvil and Environ Eng 
Develop Office) Aug 1978 195 p refs 
(Contract F29601 -75-C-0046) 

(AD-A06 1 532 SET- 1 492-50-0877-Vol- 1 

CEEDO-TR-78-34-V01-1) Avail NTIS HC A09/MF AOl CSCL 
21/5 

The gaseous exhaust emissions from 14 military gas turbine 
engines were measured at various power levels from idle to full 
power including afterburning SAE smoke number was determined 
All measurements were made using the Air Force Mobile Emissions 
Laboratory which is a self'Contained state-of-the-art gas turbine 
emissions test laboratory Emission rates of hydrocarbons carbon 
monoxide and oxides of nitrogen were calculated The emission 
rate of sulfur oxides was estimated from fuel analyses The body 
of data was analyzed to show relationships among the data 
These studies included the effect of power setting on emission 
index and smoke number variation of gas concentrations across 
the exhaust plume and the degree of uncertainty introduced by 
abbreviated sampling methods A summary table of Best 
Estimate' emission factors for all the engines tested is provided 

Author (GRA) 

N79-16859)JI Scott Environmental Technology Inc Plumstead- 
ville Pa 

U8 AIR FORCE TURBINE ENGINE EMISSION SURVEY 
VOLUME 3 ENGINE MODEL SUMMARIES Final Report, 
Jan 1975 - Jun 1978 

Anthony F Souza and Peter S Daley (Civil and Environ Eng 
Develop Office) Aug 1978 96 p 
(Contract F29601-75-C-0046) 

(AD-A061483 CEEDO-TR-78-34) Avail NTIS 

HC A05/MF .AOl CSCL 21/5 

The gaseous exhaust emissions from 14 military gas turbine 
engines were measured at various power levels from idle to full 
power including afterburning SAE smoke number was determined 
The body of data was analyzed to show relationships among 
the data These studies included the effect of power setting on 
emission index and smoke number variation of gas concentrations 
across the exhaust plume and the degree of uncertainty introduced 
by abbreviated sampling methods A summary table of Best 
Estimate emission factors for all the engines tested is provided 

GRA 

N79-16860]^ National Aerospace Lab Amsterdam (Netherlands) 
Structures and Materials Div 

TESTING OF COATINGS AND MATERIALS FOR JET 
ENGINE COMPONENTS IN SIMULATED OPERATIONAL 
ENVIRONMENTS 

W J vanderVet Dec 1977 18 p refs Presented at the 

NACE Corrosion Conf Houston Tex Mar 1978 
(NLiy^P-78001-U) Avail NTIP HC A02/MF AOl 

Military aircraft flying low level missions in Western Europe 
encountered very different environment from that in most of the 
United States Industrial pollution caused atmospheric moisture 
to be highly acid and the corrosion rate of jet engine components 
was greatly increased with consequent high maintenance costs 
To help combat this problem special tests rigs for testing jet 
engine materials and coatings under simulated environmental 
conditions were built These test rigs and some results are 
discussed JAM 

N79-16861/^ Aeronautical Research Associates of Princeton 
Inc N J 

GUST RESPONSE ANALYSES FOR TEN GENERAL AVIA- 
TION AIRCRAFT USING A TWO-DEGREE-OF-FREED O M 
POWER SPECTRAL TECHNIQUE Final Report, Apr 1977- 
Apr 1978 

Guy G Williamson Oct 1978 153 p refs 
(ARAP-344 FAA-RD-78-117) Avail NTIS HC A08/MF AOl 
A power spectral technique for estimating gust loads on 
aircraft is presented The technique used employs two-degree-of- 
freedom models of the longitudinal and lateral aircraft motions 
due to atmospheric turbulence The results of this technique are 
compared with those obtained using Peeles method and simpler 


one-degree-of-freedom models The primary conclusion is that 
this new method would be a useful design tool for the small 
aircraft manufacturer with access to a digital computer S E S 

N79-16862/il Massachusetts Inst of Tech. Cambridge 

GUST RESPONSE AND ITS ALLEVIATION FOR A HINGE- 
LESS HELICOPTER ROTOR IN CRUISING FLIGHT 
Final Report 

Masahiro Yasue Sep 1978 182 p refs 
(Contracts N00019-76-C-0278 N00019-77-C-0535) 
(AD-A061134 ASRL-TR-189-1) Avail NTIS 

HC A09/MF AOl CSCL 01/3 

The vertical gust response and its alleviation for hingeless 
helicopter rotor blades in cruising flight is studied theoretically 
and experimentally An evaluation is performed of the effectiveness 
of torsional stiffness variation in conjunction with chordwise 
center-of-gravity shift in alleviating the blade flapping response 
to decrease the root bending moment The theoretical analysis 
utilizes the equations of motion of hingeless rotor blades exposed 
to vertical gusts in forward flight for the flapping lagging and 
elastic and rigid pitch degrees of freedom The equations include 
the effect of steady-state deflections in the trim conditions and 
various hingeless rotor configurations such as precone droop 
and torque offset as well as chordwise center-of-gravity shift 
and aerodynamic center offset The experimental program involves 
the wind tunnel tests of a five-foot diameter rotor subject to a 
sinusoidal waveform gust Testing involves variation of the 
blade chordwise center-of-gravity location the blade torsional 
stiffness rotor advance ratio and vertical gust frequency 

Author (GRA) 

N79-16863)^ Grumman Aerospace Corp Bethpage NY 
HYPOSH (HYDRAULIC POWER SHARING SYSTEM) Final 
Engineering Report, 26 Jul - 25 Aug 1978 

Paul F Marino 23 Oct 1978 30 p 
(Contract N62269-78-M-8416 WF41400000) 

(AD-A061408 NADC-78089-60) Avail NTIS 

HC A03/MF AOl CSCL 13/7 

A one month test program was conducted to investigate 
the surface response rates of the flight control and combined 
hydraulic systems utilizing the power sharing concept The basis 
for this testing was to establish the feasibility of using power 
sharing valves to reduce flight control and combined systems 
pump output requirements The F-14 simulator was used to 
evaluate the performance of the power sharing valves The test 
results provided verification that by utilizing the HYPOSH 
(Hyaraulic Power Sharing) concept stabilizer surface rates 
produced during 100% pump output can be achieved at 50% 
pump output Recommendations are made for improvement of 
the value design and for the flight testing of a prototype power 
sharing valve with a destroked F-14 pump (1/2 output) performing 
several missions to demonstrate satisfactory system perform- 
ance Author (GRA) 

N79-16864/i( Advisory Group for Aerospace Research and 
Development Neuilly-Sur-Seine (France) 

ACTIVE CONTROLS IN AIRCRAFT DESIGN 

Peter R Kurzhals ed Nov 1978 176 p refs Prepared in 

cooperation with NASA Washington D C 

(AGARD-AG-234. ISBN-92-835-0225-6) Avail NTIS 

HC A09/MF AOl 

Related control-configured vehicle design and system 
considerations are considered Representative applications of 
active control for fighter and transport aircraft are included 


H7S-^6BBb*§ National Aeronautics and Space Administration 
Ames Research Center. Moffett Field Calif 

ACTIVE CONTROLS IN AIRCRAFT DESIGN EXECUTIVE 
SUMMARY 

Peter R Kurzhals In AGARD Active Controls in Aircraft Design 
Nov 1978 4 p Presented at the FMP Symp on Stability and 
(^ntrol, Ottawa Oct 1978 

Avail NTIS HC A09/MF AOl 
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Control'configured vehicle design and system considerations 
are discussed Representative applications of active control for 
fighter and transport aircraft are summarized J M S 

N79- 16866)^ Service Technique de I Aeronautique Pans (France) 
CONTROL CONFIGURED VEHICLE DESIGN PHILOSOPHY 

Jean-Michel Due In AGARD Active Controls in Aircraft Design 

Nov 1978 6 p 

Avail NTIS HC A09/MF A01 

Evolution of the control configured vehicle (CCV) is re- 
viewed Functions of the CCV discussed include augmented 
stability, increased maneuverability, turbulence alleviation, 
reduction of static loads and flutter suppression J M S 

N79- 168671 Douglas Aircraft Co Inc Long Beach Calif 
ACTIVE-CONTROL DESIGN CRITERIA 
Robert B Harris and William W Rickard In AGARD Active 
Controls in Aircraft Design Nov 1978 13 p refs 

Avail NTIS HC A09/MF A01 

The definition and background of active control technology 
are discussed along with the functions contemplated to be 
performed by active control systems The various design criteria 
for each are included and the subject of government regulations 
affecting aircraft design is covered J M S 


N79- 16868# British Aircraft Corp Preston (England) Military 
Aircraft Div 

CONTROL-CONFIGURED COMBAT AIRCRAFT 

BRA Burns In AGARD Active Control in Aircraft Design 
Nov 1978 17 p refs 

Avail NTIS HC A09/MF A01 

The effects of Active Controls Technology on combat aircraft 
in terms of weight reduction achieved performance and handling 
improvements are reviewed It is shown that very significant 
improvements in performance can be achieved with artificial 
longitudinal stability coupled with automatic operation of combat 
flaps The adoption of spin prevention and automatic maneuver 
limitation will give carefree maneuvering The combination of 
the performance and handling improvements will lead to greatly 
increased operational capability The engineering features of a 
full-time fly by wire system to achieve these ends are discussed 
briefly J M S 


N79- 16869# General Dynamics/Fort Worth Tex Aerospace 
Technology Div 

F-16 MULTI NATIONAL FIGHTER 

Charles A Anderson In AGARD Active Controls in Aircraft 
Design Nov 1978 15 p refs 

Avail NTIS HC A09/MF A01 

The F-16 multinational fighter flight control system is 
described The basic functions of the flight control system are 
discussed as well as the unique features such as relaxed static 
longitudinal stability fly-by-wire. and side-stick pitots controller 
In addition the basic philosophy behind the selection of the 
flight control system functions and unique features as well as 
flight test results and future applications are discussed J M S 


N79-16870*# National Aeronautics and Space Administration 
Hugh L Dryden Flight Research Center Edwards Calif 

F-8 ACTIVE CONTROL 

Gary L Hartmann Gunter Stem Kenneth J Szalai. Samuel R 
Brown and Kevin L Petersen In AGARD Active Controls in 
Aircraft Design Nov 1978 28 p refs Prepared in cooperation 
with Honeywell Systems and Res Center Minneapolis Mrnn 

Avail NTIS HC A09/MF A01 

An advanced flight control research program conducted with 
a modified F-8C aircraft is described Key technologies investigated 
include system redundancy management and active control laws 
Two control law packages proposed for flight test are discussed 


The first is the control configured /<^hicte package which 
incorporates command augmentation boundary control, ride 
smoothing and maneuver flap functions The second package is 
an adaptive control law based on a parallel channel maximum 
likelihood estimation algorithm The design implementation, and 
flight test experience with both sets of control laws are 
described J M S 

N79-16871*# National Aeronautics and Space Administration 
Hugh L Dryden Flight Research Center Edwards Calif 
HIGHLY MANEUVERABLE AIRCRAFT TECHNOLOGY 
Dwain A Deets and Carl A Crother (Rockwell Intern Corp 
Los Angeles) tn AGARD Active Controls in Aircraft Design 
Nov 1978 14 p refs 

Avail NTIS HC A09/MF AOl 

A remotely piloted research vehicle (RPRV) with active 
controls designed to develop high maneuverable aircraft technolo- 
gies (HiMAT) IS described The HiMAT RPRV is the central element 
in a new method to bring advanced aircraft technologies to a 
state of readiness The RPRV is well into the construction 
phase with flight test evaluations planned The closely coupled 
canard-wing vehicle includes relaxed static stability direct force 
control and a digital active control system Nonlinearities in the 
aerodynamics led to unusual demands on the active control 
systems For example, the longitudinal static margin is 10-percent 
negative at low angles of attack but increases to 30-percent 
negative at high angles of attack and low Mach numbers The 
design procedure followed and experiences encountered as they 
relate to the active control features are discussed Emphasis is 
placed on the aspects most likely to be encountered in the 
design of a full-scale operational vehicle In addition a brief 
overview of the flight control system features unique to the 
RPRV operation is presented J M S 

N79-16872*# National Aeronautics and Space Administration 
Hugh L Dryden Flight Research (^nter. Edwards Calif 

PROPULSION-FLIGHT CONTROL INTEGRATION TECHNOL- 
OGY 

Frank W Burcham Jr In AGARD Active Controls in Aircraft 
Design Nov 1978 9 p refs 

Avail NTIS HC A09/MF AOl 

The propulsion-flight control integration technology (PROFIT) 
concept to be implemented on a high performance supersonic 
twin-engine aircraft which will make possible the evaluation of 
a wide variety of integrated control concepts is discussed The 
aircrafts inlet engine and flight control systems are to be 
integrated with a digital computer The airplane control hardware 
IS to be modified to provide the necessary capability for control 
research software will be used to provide flexibility in the 
control integration capability The background for flight and 
propulsion control system develo^ent and probable future trends 
are oescribed Examples or integrated control research that have 
application to future aircraft designs are also presented J M S 

N79-16B73# B ritish Aircraft Corp, WeybriOge (England) 
Commercial Aircraft Div 

ACTIVE CONTROLS FOR CIVIL TRANSPORTS 

H Hitch In AGARD Active Controls in Aircraft Design Nov 
1978 12 p 

Avail NTIS HC A09/MF AOl 

The principles involved in Active Control Technology (ACT) 
for civil transports are described and estimates are made of the 
probable benefits The ACT functions maneuver load alleviation, 
gust load alleviation, relaxed stability, flutter suppression ride 
quality improvement, and fatigue improvement are discussed in 
turn and the problems and benefits outlined It is concluded 
that load alleviation approaching 50% may be accepted as a 
target and that direct operating cost of about 7% is possible 
and worthwhile Author 

N79- 16874# Lockheed-California Co Burbank Structural 
and Material Div 

FUEL CONSERVATIVE SUBSONIC TRANSPORT 
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W A Stauffer. R L Foss, and J G Lewolt In AGARD Active 
Controls in Aircraft Design Nov 1978 13 p refs 

Avail NTIS HC A09/MF A01 

A fuel saving active control system being developed for 
commercial application of the L-101 1 airplane in the early 1980s 
IS described Highlighted are features of the TriStar that permit 
an effective yet simple load relieving system to be adopted A 
description of the active control system, which involves integrated 
movement of both the aileron and horizontal tail is given The 
load relieving benefits obtained and the ability to increase wing 
span without major structural change are discussed The potential 
fuel savings offered by this system is indicated Comments on 
the structural design criteria established for the system the analytic 
models employed in the active controls analysis, and the initial 
breadboard control system hardware defined for ground and flight 
test purposes are included Also described are ground simulation 
and flight test plans and results, and thoughts on further application 
of active controls for future consideration J M S 

N79-16876||l Lockheed-Georgia Co Marietta C-5 Structural 
Requirements Dept 

C-6A LOAD ALLEVIATION 

T E Disney In AGARD Active Controls in Aircraft Design 
Nov 1978 16 p refs 

Avail NTIS HC A09/MF A01 

The load alleviation systems for the C-5A are considered 
The evolution of the present load alleviation system is described 
including the system mechanization and a simplified functional 
block diagram Comparisons of analytical and flight test measured 
maneuvers and continuous turbulence loads are shown Compari- 
sons are also shown for Active Lift Distribution Control System 
ON and OFF airplane response and wing stress measurements 
obtained during the C-5A Service Loads Recording Program 
The effects of loads changes on fatigue damage rate predictions 
are discussed, with particular emphasis on the implications of 
multiple component load changes i e reduced bending moments 
and increased torsional moments J M S 

N79-16870# Rockwell International Corp Los Angeles Calif 
Dynamics Technology Div 

B-1 RIDE CONTROL 

John H Wykes and Christopher J Borland In AGARD Active 
Controls in Aircraft Design Nov 1978 15 p refs 

Avail NTIS HC A09/MF A01 

The B-1 aircraft is one of the first aircraft to include a 
controTconfigured vehicle (CCV) concept ride control, in the early 
design phases A substantial savings in weight was achieved 
with this approach as compared to direct material stiffening 
The design development, including system requirements and 
mechanization details is discussed The design implementation 
IS also discussed, including hardware and installation details 
Finally, flight test performance evaluations, comparisons of 
analytical and test data system improvements and flight crew 
evaluations are presented While the detailed information is 
provided for a system designed to improve ride quality through 
control of structural motion, it is concluded that the technology 
discussed is applicable to load relief and even flutter suppression 
of flexible vehicles military or commercial J M 5 


N79-16878j^ National Aviation facilities hxperimental Center 
Atlantic City. N J 

EVALUATION OF THRESHOLD AND PRETHRESHOLD 
LIGHTS FOR MEDIUM INTENSITY APPROACH LIGHTING 
SYSTEMS Final Report. Mar 1977 - Jul 1978 
Guy S Brown Dec 1978 46 p refs 
{FAA Proj 071-412-5501 

(FAA-NA-78-44. FAA-RD-78-44) Avail NTIS 

HC A03/MF A01 

Runway threshold lights were screened medium intensity 
approach lights with strobe lights systems Three different lamps 
and fixtures were selected for final evaluation Based on flight 
tests and photometric measurements, it is concluded that 


300 watt. 300PAR56/NSP lamps, would provide the improved 
visual guidance and conspicuity of the threshold necessary for 
operations in visibility conditions as low as Category 1. 2 400 feet 
runway visual range The green threshold lights spaced 10 feet 
apart with the outer lights mime with the runway edge lights 
will conform to ALSF-1 and ICAO criteria for Category 1 
operations Proposed configurations of red wing bar lights m 
the prethreshold area to augment the threshold lights for improved 
visual guidance were also evaluated The test results concluded 
that with the bold and distinctive threshold red prethreshoid 
wing bar lights did not provide appreciable improvement m 
guidance under the test conditions A R H 

N79- 16879# National Aviation Facilities Experimental Center 
Atlantic City N J 

ATARS/ATC SIMULATION TESTS WITH SITE- 
ADAPTATION LOGIC Hnal Report, Dec 1977 • Apr 1978 

James R Wmdie Gary Morfitt P J Devine Sidney B Rossiter 
and Arthur W Fillius Jan 1979 37 p refs 
(FAA-NA-78-42 FAA-RD-78- 1 38) Avail NTIS 

HC A03/MF A01 

The objective was to assess the effectiveness of proposed 
Automatic Traffic Advisory and Resolution Service (ATARS) 
site-adapted logic designed to reduce unnecessary alarms in a 
terminal air traffic control environment Test results indicated 
that the site-adapted logic reduced the numerous unnecessary 
alarms experienced in previous simulation tests In fact no ATARS 
alarms were generated in any of the tests involving instrument 
flight rules (IFR) separation procedures Under IFR and/visual 
flight rules (VFR) separation rules a total of seven ATARS 
controller alerts were issued over four 1-hour data runs The 
major of the eight controllers participating in these tests favored 
ATARS use and indicated that ATARS with site-adapted logic 
did not impact control procedures Recommendations arc made 
for further improvements in ATARS desensitization in the terminal 
ATC area and for additional studies to improve tracker performance 
and ATARS performance under reduced VFR ATC separation 
criteria L S 

N79- 16880# Quanta Systems Corp Rockville Md 

APPROACH LIGHT AIMING CRITERIA Final Report, penod 
endlrtg 4 Dec 1978 

Charles A Douglas 4 Dec 1978 66 p refs Prepared for 

Naval Air Engineering Center Lakehurst N J 
(Contracts DOT-FA77WAI-786, N68335-78-C-2022) 

(NAEC-911 FAA-RD-78-137) Avail NTIS HC A04/MF A01 

A method of determining the elevation setting for approach 
lights based upon fundamental principles was developed This 
method considers the effects of the applicable decision height, 
the required visual range the glide slope angle the distance of 
the light from the threshold and the vertical beam spread of 
the light This method, defined as the visual segment method 
was compared with other methods and found to be preferable 
Elevation-setting-angles were computed for the lights of the 
MALSR and ALSF-2 approach-light systems when lamped with 
the types of lamps presently m service The suitability of the 
intensity distribution characteristics of the lights currently used 
in U S approach-light systems was analyzed and possible changes 
noted L S 

N79-16881# Gellman Research Associates Inc Jenkintown 
Pa 

A STUDY OF AIRCRAFT TOWING AS PROPOSED FOR 
BOSTON-LOGAN INTERNATIONAL AIRPORT 

Mar 1977 252 p Prepared in cooperation with Unified Industries 
Inc Alexandria Va 

(FAA-AEQ-77-5) Avail NTIS HC A12/MF A01 

The impact of the proposed revisions to airport rules regarding 
ground movement of aircraft by towing in lieu of taxiing in 
selected areas was studied Methods used depended on the 
subject matter under review in the areas of (1) safety-historical 
data from operating airlines was reviewed (2) economics-previous 
economic data regarding the adjacent neighborhoods was 
evaluated and compared (3) capacity-acutal experience of an 
involved airline was used, and (4) environment-readings of noise 
were made under operational conditions The results indicate 
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that the proposed extended towing is hazardous and it raises 
problems m communications creates congestion exposes ground 
personnel to jet blast and passengers standing in aisles to possible 
injury Conclusions are that additional studies of these impacts 
snould be made before these proposed revised rules are made 
mandatory at Logan International Airport A R H 

N79 16882;^ Naval Air Engineering Center, Lakehurst NJ 
Engineering Div 

A STUDY OF THE EFFECT OF DIFFERENT CAM DESIGNS 
ON MARK 7 MOD 1 ARRESTING GEAR PERFORMANCE 
Final Report 

Michael F Louise 2 Aug 1978 77 p refs 

(AD-A061486 NAEC-91-7927) Avail NTIS 

HC A05/MF A01 CSCL01/3 

This report develops a hydraulic simulation program for the 
Mark 7 Mod 1 Arresting Gear It also compares theoretical 
performance with aircraft arr^tments using different cam profiles 
The present cam rotated on TTs dwell provides as much 
hydraulic load reduction as any new cam design Author (GRA) 


N79- 16884/^ National Technical Information Service Springfield 
Va 

ROADS AND RUNWAYS. SNOW REMOVAL AND DEICING 
TECHNIQUES A BIBLIOGRAPHY WITH ABSTRACTS 
Progress Report, 1964 - Nov 1978 

Robena J Brown Dec 1978 210 p 

(NTIS/PS-78/1284/5 NTIS/PS-77/1 1 18 NTIS/PS-76/0987 
NTIS/PS-75/829 NTtS/PS-75/061 ) Avail NTIS HC$28 00/ 
MF$28 00 CSCL 13B 

Materials maintenance costs, corrosion inhibition pollution 
and the planning applied to snow and ice removal are reported 
Applications cover bridges and railroads as well as highways 
and runways This updated bibliography contains 203 abstracts 
26 of which are new entries to the previous edition GRA 

N79‘16930*j^ National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

EVALUATION OF THE APPLICATION OF SOME GAS 
CHROMATOGRAPHIC METHODS FOR THE DETERMINA- 
TION OF PROPERTIES OF SYNTHETIC FUELS 

Albert C Antoine Jan 1979 46 p refs Presented at the 

Aerospace Meeting San Diego Calif 27-30 Nov 1978 
sponsored by the Soc of Automotive Engr 
(NASA-TM-79035 E-9834) Avail NTIS HC A03/MF A01 
CSCL 21 B 

The purpose of the investigation was to evaluate the 
applicability to some synthetic fuels of some gas chromatographic 
methods now under development for use with petroleum based 
fuels Thirty-two jet and diesel fuel samples which were prepared 
from oil shale and coal syncrudes were examined The boiling 
range distribution of each was determined by gas chromatography 
and from that data distillation properties were calculated The 
calculated results gave sufficient agreement with the measured 
values that the equations could be useable m their present form 
Bulk fuel properties were calculated for the sixteen JP-5 and 
Diesel No 2 type fuels The results show that the equations 
would not give useable results Capillary column gas chromatogra- 
phy was used to determine the n-alkane content of the eight 
JP-5 type samples and the results related to the observed freezing 
points The results show that the concentrations of the long 
straight chain molecules in the fuels exert influence on the freezing 
point but are not the complete controlling factor LS 

N79-16932)^ Factory Mutual Research Corp Norwood Mass 

PRESSURE MODELING OF VERTICALLY BURNING 
AIRCRAFT MATERIALS Final Report, Oct 1977 - Jul 
1978 

R L Alpert Jan 1979 64 p refs 
(Contract DOT-FAA77NA-4048) 

(RC78-BT-29 OAOR8 BU FAA-RD-78- 1 39 FAA-NA-79- 1 50) 
Avail NTIS HC A04/MF A01 

The possibility of evaluating relative rates of upward fire 
spread on aircraft cabin materials is investigated with small-scale 


models burned at elevated ambient air pressure The modeling 
technique which preserves the fluid Grashof number of the 
full-scale fire spread process is verified with vertical walls of 
polymethyl methacrylate (PMMA) fuel ignited at one atmosphere 
(full-scale) and at elevated absolute pressures (model) to 3 5 MPa 
(515 psia) Fifteen aircraft cabin samples are subjected to a 
small PMMA ignition source for a range of elevated ambient air 
pressures Rates of upward fire spread characterized by flame 
height exponential growth factors are measurable for nearly all 
the aircraft cabin materials at absolute pressures from 1 18 MPa 
fl65 psia) to 3 2 MPa (465 psia) Ranking of the materials by 
rate of upward fire spread is facilitated by the nearly two order 
of magnitude separation between highest and lowest growth 
factor at each pressure level A R H 

N79- 16958)^ Lockheed Missiles and Space Co Palo Alto Calif 

A FEASIBILITY STUDY FOR DEVELOPMENT OF STRUC- 
TURAL ALUMINUM ALLOYS FROM RAPIDLY SOLIDIFIED 
POWDERS FOR AEROSPACE STRUCTURAL APPLICA- 
TIONS Technical Report, 1 Jun 1977 - 31 May 1978 

Richard E Lewis Donald Webster and Ian G Palmer Jul 
1978 159 p refs 

(Contract F33615-77-C-5186 ARPA Order 3417) 
(AD-A061428 AFML-TR-78-102) Avail NTIS 

HC A08/MF AOl CSCL 11/6 

A study was conducted to determine the feasibility of 
developing aluminum alloys from rapidly solidified powders having 
significant improvements in properties for aerospace structural 
applications This study was comprised of four tasks (1) survey 
of current technology for rapid solidification of aluminum alloy 
powders (2) metallurgical and property evaluation of unusual 
composition aluminum alloys having some promise for advanced 
structural applications (3) a series of design tradeoff studies of 
selected space missile and aircraft structures to assess the effect 
of assumed property improvements on weight savings and where 
possible performance and (4) formulation of a plan to exploit 
advanced aluminum alloys for application to new weapons systems 
where significant improvements in systems effectiveness would 
result GRA 


N79-16965)^ National Aerospace Lab Amsterdam (Netherlands) 
Structures and Materials Div 

HEAT TREATMENT STUDIES OF ALUMINUM ALLOY 
FORGINGS OF THE AZ 74 61 TYPE FATIGUE CRACK 
PROPAGATION PERFORMANCE UNDER MANEUVER 
SPECTRUM LOADING Interim Report 

L Schra. H P VanLeeuwen and A E Meulman 13 Jul 1978 
52 p refs 

(Contract RNLAF-RB-KLU-Cl) 

(NLR-TR-76074-U IR-3) Avail NTIS HC A04/MF AOl 

The fatigue crack propagation of the alloy A2 74 61 under 
maneuver spectrum loading was studied The crack propagation 
behavior was also compared with that of the American forging 
alloy AA 7050 not only for simulated maneuver loading but 
also for Simulated gust loading and program loading It was 
found that at comparable strength the alloy AA 7050 was 
superior to Az 74 61 Macrofractographic observations revealed 
that the crack propagation behavior differed with respect to heat 
treatment type of the load spectrum and specimen type These 
observations emphasize the complexity of fatigue damage 
accumulation under variable amplitude loading Author 

N79- 16966# National Aerospace Lab Amsterdam (Netherlands) 
Structures and Materials Div 

RESIDUAL STRENGTH OF THE ALUMINUM ALLOY 
7475- T76 AT LOW TEMPERATURES 

W G J Thart 13 Jul 1978 46 p refs 
(Contract NIVR-1764) 

(NRL-TR-76103-U) Avail NTIS HC A03/MF AOl 

Residual strength tests were performed on 300 mm wide 
center cracked panels of various thicknesses at room temperature 
and at -50 C During the tests stable crack growth was filmed 
and recorded with the electric potential method Fracture 
toughness was determined using the method of Feddersen 

J M S 
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N79-16967|il National Aerospace Lab Amsterdam (Netherlands) 
Structures and Materials Div 

THERMOMECHANICAL TREATMENT OF ALUMINUM 
ALLOYS 

R J H Wanhil) and G F J A VanGestel 15 Jun 1978 
33 p refs Submitted for publication 
(NIR-MP-77031-U) Avail NTIS HC A03/MF AOl 

The effects of thermomechanical treatment (TMT) on the 
engineering properties of aluminum alloys are discussed At 
present only one type of TMT seems commercially practicable 
This IS a T3XX type treatment for 2000 series alloy sheet Of 
the other kinds of TMT. those with the most potential are high 
temperature aging final thermomechanical treatments The mam 
incentive for continued investigation of TMT and the most likely 
key to Its commercial exploitation is the possibility of improving 
fatigue properties Author 

N79-16968jjf National Aerospace Lab Amsterdam (Netherlands) 
Structures and Materials Div 

SOME ENGINEERING PROPERTY COMPARISONS FOR 
7050 AND AZ 74 61 DIE FORGINGS 

R J H Wanhill L Schra and H P vanLeeuwen 15 Jun 
1978 41 p refs Sponsored in part by RNLAF and NIVR 

Submitted for publication 

(NLR-MP-77040-U) Avail NTlS HC A03/MF AOl 

A comparison of some of the engineering properties of 
7050-T736 and AZ 74 61 die forgings is made The properties 
investigated were strength fracture toughness stress corrosion 
resistance and fatigue life and crack propagation resistance Some 
of the properties of these alloys are also compared with those 
of 7079 and DTD 5024 die forgings It is concluded that 7050 
possessed a superior combination of properties However the 
susceptibility of 7050 to general corrosion warrants extra 
consideration of corrosion protection systems applied to this 
alloy Author 

N79-16989j^ Naval Surface Weapons Center White Oak. Md 

POLYURETHANE FOAMS FOR AIRCRAFT SHOCK 
MOUNTS 1 POLYETHER BASED FOAMS Progress Report, 
Oct 1977 - Jul 1978 

Hubert J Booth and James V Duffy Jul 1978 83 p refs 
(AD-A061482 NSWC/WOL/TR-78-125) Avail NTIS 

HC A05/MF AOl CSCL 11/9 

The objective of this program was to develop flexible foam 
systems which would meet the specifications outlined in 
MIL'F-81334B(AS) This report deals with the results obtained 
from a series of one-shot polyether foams derived from mixtures 
of poly(oxytetramethylene) glycol, poly(oxypropylene) and ethylene 
oxide terminated poly(oxypropylene) polyols Polyol ratios 
surfactant type surfactant concentration and stannous octoate/ 
tert-amme ratios were studied to determine their influence on 
foam properties Properties such as density compressibility 
rebound, tensile strength elongation hydraulic fluid resistance 
porosity and vibration damping were obtained on the most 
promising systems GRA 


N79-16999*)j/ National Aeronautics and Space Administration 
Washington D C 

NACA RESEARCH ON HYDROGEN FOR HIGH ALTITUDE 
AIRCRAFT 

In Its Liquid Hydrogen as a Propulsion Fuel 1945-1959 1978 

p 95-112 

Avail NTIS MF AOl HC SOD CSCL21D 

In 1954 the fuels and propulsion panel of the Scientific 
Advisory Board met to survey the major aspects of the propulsion 
program of the Air Force The panel was greatly interested in 
high-energy fuels and the Air Force program on them A proposal 
was introduced to use hydrogen in a high altitude aircraft powered 
by a unique engine called Rex 1 This touched off a strong 
renewal of interest in liquid hydrogen for aircraft The historical 
investigations during 1954-1957 of liquid hydrogen for high 
altitude aircraft and missiles are discussed The experiments began 
with an investigation of tow pressure combustion in a single 
turbojet combustor extended to other components and complete 
turbojet engine systems and culminated in the first (and only) 


flight experiments A partial list of the many contributions of 
this research effort is presented G Y 

N79‘17000^j^ National Aeronautics and Space Administration. 
Washington D C 

NEW INITIATIVES IN HIGH ALTITUDE AIRCRAFT 

In Its Liquid Hydrogen as a Propulsion Fuel 1945-1959 1978 
p 112-139 refs 

Avail NTIS MF AOl HC SOD CSCL21D 

The Air Force began planning work to achieve very-high 
altitude flight in late 1 952 In 1954 a high-altitude reconnaissance 
airplane that was sponsored by the government was proposed 
This became the U-2 aircraft In 1954 a novel hydrogen fueled 
subsonic airplane capable of high-altitude flight was proposed 
Although never built it spawned considerable interest and activity 
on the potential of hydrogen as a fuel An account of the contract 
work undertaken to develop the airplane and its engine is 
presented As interest grew and specifications changed from a 
subsonic to a supersonic airplane the required engine power 
increased This meant a much larger hydrogen fueled engine 
The growth in engine size effectively took the contractor out of 
competition This case history of an inventor and contractor and 
their frustrations with a single customer (U S Government) is 
analyzed G Y 

N79-17001*j^ National Aeronautics and Space Administration 
Washington D C 

SUNTAN 

In Its Liquid Hydrogen as a Propulsion Fuel 1945-1959 1978 

p 141-166 

Avail NTIS MF AOl HC SOD CSCL21D 

The largest and most extraordinary project for using hydrogen 
as a fuel was earned out by the Air Force in 1956-1958 in 
supersecrecy The project was code-named Suntan and even 
this was kept secret Suntan was an effort by the Air Force to 
develop a hydrogen-fueled airplane with performance superior 
to the secret spy plane the U-2 The aircraft and engine design 
for this project is reviewed Due to technological problems and 
conflicting technical views over its feasibility and the best way 
to accomplish reconnaissance the Suntan project simply faded 
away and was cancelled in 1959 G Y 


N79-17008*j^ National Aeronautics and Space Administration 
Washington D C 

HYDROGEN TECHNOLOGY, 1900-1945 

In Its Liquid Hydrogen as a Propulsion Fuel 1945-1959 1978 

p 265-269 

Avail NTIS HC AOl HC SOD CSCL 21D 

In addition to the considerations of liquid hydrogen for rockets 
by the rocket pioneers other concurrent activities contributed to 
hydrogen technology The largest and best known of these was 
the development and operation of the large dirigibles (airships) 
in Germany Great Britain. Italy and the United States from 
1900 to 1937 A historical account of experimentation in hydrogen 
technology from science 1900-1940 is summarized This is 
followed by a brief discussion of rocket experiments with liquid 
oxygen and liquid hydrogen 1937-1940 G Y 

N79-17011jj( Purdue Univ Lafayette Ind School of Mechanical 
Engineering 

ALTERNATIVE HYDROCARBON FUELS COMBUSTION 
AND CHEMICAL KINETICS 

Craig T Bowman ed (Stanford Univ Calif ) and Jorgen Birkeland 
ed (DOE Washington. D C) Oct 1978 473 p refs Proc 

of a Proj SQUID Workshop held at Loyola Coll Conf Center 
Columbia Md 7-9 Sep 1977 Sponsored in part by AFOSR 
and DOE 

(Contract N00014-75-C-1 143 Proj SQUID. NR Proj 098-038) 
(AD-A061050 SQUID-PU-R2-78) Avail NTIS 

HC A20/MF AOl CSCL 21/4 

Contents Alternative Fuel Availability and Anticipated 
Combustion Problems. Critical Processes in Combustion of 
Alternative Fuels Pyrolysis and Oxidation Kinetics of Alternative 
Fuels Pollutant Emissions Considerations for Alternative Fuel 
Combustion and Summary and Conclusions GRA 
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N79-17012|^ Exxon Research and Engineering Co Linden 
N J 

STATIC ELECTRICITY HAZARDS IN AIRCRAFT FUEL 
SYSTEMS Final Report, 27 Apr 1977 - 27 Apr 1978 

William G Dukek John M Ferraro and William F Taylor Aug 
1978 204 p refs 

(Contract F33615-77-C-2046 AF Proj 3048) 

(AD-A061450 AFAPL-TR-78-56 Exxon/GRUS 1 PEB 781 Avail 
NTIS HCA10/MFA01 CSCL 21/4 

Static discharges that occurred during fueling in small-scale 
test rigs which simulated aircraft fuel tanks containing open-pore 
polyurethane foam were used to develop design criteria with 
respect to foam type inlet configuration and JP-4 conductivity 
Blue polyether foam is more electrostatically active than red 
polyester foam sparks can be eliminated only with a multiple 
orifice inlet and a minimum fuel conductivity level of 50 pS/m 
achieved by adding anti-static additive With red polyester foam 
either the multiple orifice inlet or minimum conductivity fuel 
suppresses static discharges Spark energies from blue foam or 
from high velocity single orifice inlets appear to be 10-100 times 
greater than from red foam or from multiple orifice inlets Variables 
such as flow rate inlet type and exit velocity metal charge 
collectors, fuel conductivity foam dielectric properties, and other 
non-metallic fuel components were studied For example a rubber 
bladder cell is not significantly different from an empty tank in 
terms of static discharges An aluminum mesh substitute for 
open-pore foam proved to be effective in minimizing static buildup 
but produced unacceptable metal fragments which acted as charge 
collectors Author (GRA) 

N79-17014# Air Force Aero Propulsion Lab Wriqht-Patterson 
AFB Ohio 

EVALUATION OF MOTOR GASOLINE IN THE JET FUEL 
THERMAL OXIDATION TESTER Final Report, Jan 1976 - 
Jul 1978 

Royce P Bradley Oct 1978 46 p refs 

(AD-A061027 AFAPL-TR-78-86) Avail NTIS 

HC A03/MF AOl CSCL 21/4 

Motor gasoline is a potential emergency fuel for aircraft 
using turbine engines Due to the lack of data on the deposit 
forming tendencies of motor gasoline a series of tests was 
conducted on four samples using the jet fuel thermal oxidation 
tester The motor gasoline samples responded to exposure to 
high temperatures in a manner identical to the response of JP-4 
with the exception that the breakpoint temperature was 
approximately IOC below the specification limit for JP-4 Filter 
plugging was not a problem The effect of contamination of 
JP-4 with motor gasoline was investigated The thermal stability 
of the resulting blend may be lowered to the thermal stability 
level of the motor gasoline Hence the blend may not meet 
JP-4 specification requirements Author (GRA) 

N79-17022/^ Research Inst of National Defence btockholm 
(Sweden) 

INTRODUCTORY STUDIES OF SOFRAM, A RAM ENGINE 
WITH SOLID PROPELLANT [INLEDANDE STUDIER KRING 
SOFRAM, EN RAMMOTOR MED FAST BRAENSLE] 

Ralf Eliasson Mar 1978 41 p refs In SWEDISH 
(FOA-C-20229-D3) Avail NTIS HC A03/MF AOl 

Construction of a test rig for studying a ram engine with 
solid propellant SOFRAM (Solid Fuel Ramjet) is described 
Preheating of the inlet air is effected m an unconventional manner 
by using an existing liquid rocxet test rig and known hybrid 
rocket techniques Preliminary results for SOFRAM with black 
polyethylene as a propellant and simulated flight Mach number 
approx 2 are presented Author 


N79-17046j^ Shock and Vibration Information Center (Defense) 
Washington D C 

THE SHOCK AND VIBRATION DIGEST. VOLUME 10, 
NO 9 

Judith Nagle-Eshleman ed Sep 1978 89 p refs 

Avail SVtC Code 8404 Naval Res Lab Washington D C 

20375 $15 00/ set 


The Shock and Vibration Digest is a monthly publication of 
the Shock and Vibration Information Center Subjective and 
objective analyses of the literature are provided along with news 
and editorial material The following topics are reported 
(1) balancing machines (2) transonic blade flutter - a survey of 
new developments and (3) recent progress in dynamic plastic 
behavior of structures 


N79-17078j^ Harry Diamond Labs Adelphi Md 

DESIGN OF VHF AND UHF COMMUNICATIONS AIR/ 
GROUND ANTENNAS Intenm Report 

A Sindoris F Farrar and D Schaubert Feb 1978 124 p 

refs 

(Contract DOT-FA78WAI-85 1 ) 

(FAA-RD-79-7) Avail NTIS HC A06/MF AOl 

The Harry Diamond Laboratories (HDD undertook the 
investigation of improved communication antennas for the Federal 
Aviation Administration (FAA) HDL devoted an intensive design 
search into available technology and conducted a concurrent 
analysis of the key variables affecting the performance of FAA 
antennas during the first six months of this effort In doing so 
It has concentrated on six types of antennas specifically designated 
for primary consideration by the FAA namely VHF and UHF 
dipoles VHF and UHF medium-gain omnidirectional types and 
high-gain VHF and UHF directional antennas Certain constraints 
were also specified such as limiting sizes and weights and power 
capacities Analysis was also required in related areas such as 
lightning protection The two dipole designs were deleted by 
the FAA but the remaining results include design recommenda- 
tions for four of the FAA applications and should prove very 
useful in establishing future antenna design standards and 
performance specifications L S 

N79-17123j^ National Severe Storms Lab Norman Okla 

ECHO INTERPRETATION OF SEVERE STORMS ON 
AIRPORT SURVEILLANCE RADARS Progress Report, 
15 Feb 1977 - 31 May 1978 on phase 1 
W David Zittel Apr 1978 71 p refs 
(Contract DOT-FA77WAI-724) 

(AD-A061085 FAA-RD-78-60) Avail NTIS 

HC A04/MF AOl CSCL 17/9 

Past research indicates ASR radars have sufficient sensitivity 
to detect severe storms This report provides background 
information about severe storm climatology and morphology and 
then considers the effects various ASR radar operational fixes 
have in identifying severe storms based on current knowledge 
of storm structure Results show identification of severe storms 
with ASR radars is unlikely without accurate reflectivity displays 
and with the use of MTI and CP Operationally it is recommended 
that outside data sources provide initial severe storm identification 
while the ASRs are used to supplement this data by giving 
storm positions in real time Author (GRA) 

N79-17158# Bristol Univ (England) Dept of Electrical 
Engineering 

AN INVESTIGATION INTO VOLTAGE MODULATION IN 
AIRCRAFT VSCF SYSTEMS PhD Thesis 

Mervyn Richard Paton Mar 1978 233 p refs 
Avail NTIS HCA11/MFA01 

Fixed frequency alternating voltage for aircraft primary 
electrical power may be generated by the variable speed constant 
frequency technique in which the variable frequency power from 
an engine-drive alternator is converted to a fixed frequency by 
using a power electronic frequency changer known as a 
cycloconverter Modulation produced by an ideal cycloconverter 
IS simulated and the excessive amplitude modulation exhibited 
by the alternating output voltage waveform is investigated A 
large reduction in modulation is possible by the controlled addition 
of third harmonic distortion into the reference signal Studies of 
practical aspects of amplitude modulation show that large levels 
are caused by distorted analog control wavefr ms A R H 

N79-17172jj( Air Force Flight Dynamics Lab Wright- Patterson 
AFB Ohio 

EJECTOR OPTIMIZATION Final Report. Nov 1976 - Sep 
1977 
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Siegfried H Hasinger Jun 1978 53 p refs 
(A0-A061251. AFFDL-TR-78-23) Avail NTIS 

HC A04/MF A01 CSCL 01/3 

The ejector optimization process has been amended to include 
supersonic mixing Several examples of ejector optimization have 
been calculated Two of these examples have been checked 
experimentally In one case for a pressure ratio of 3 1 and a 
mass flow ratio of 2 2 with air as operating media experiment 
and analysis are in good agreement For the other case with 
helium as secondary medium the predicted optimum performance 
could not be reached although operation not too far from optimum 
IS m good agreement with the analysis Mixing difficulties near 
the optimum point are apparently responsible for the discrepancies 
A flow density plot has been introduced for a graphic interpretation 
of ejector operations It shows that optimization brings the flow 
density at the mixing section exit to a maximum and that transition 
from subsonic to supersonic mixing, which is generally a 
requirement for optimization, occurs only after constant pressure 
mixing has been established GRA 

N79-17178/jl Air Force Flight Dynamics Lab Wright* Patterson 
AFB Ohio Aerodynamics and Airframe Branch 

MASS INJECTION AND JET FLOW SIMULATION EFFECTS 
ON TRANSONIC AFTERBODY DRAG Final Report. Feb • 
Sep 1977 

Wladimiro Calarese and Ronald E Walterick Jun 1978 180 p 
refs 

{AF Proj 2404) 

(AD-A061378 AFFDL-TR-78-57) Avail NTIS 

HC A09/MF AOl CSCL 20/4 

An experimental investigation was performed to determine 
the effects of boattail injection and jet flow simulation on the 
afterbody drag of a slender body of revolution in the transonic 
regime at zero angle of attack such as engine nacelles and 
boattailed afterbodies with isolated engines A correlation between 
sting and jet diameter was established The jet plume and the 
nozzle pressure ratio simulators were found appropriate and useful 
as a testing technique Boattail mass injection usually produces 
a drag coefficient reduction and is more effective at high nozzle 
pressure ratios Boattail injection is more effective if used in 
regions of separated flow Author (GRA) 

N79-17219*jp SKF Industries, Inc King of Prussia Pa 

AIRCRAFT ENGINE SUMP FIRE MITIGATION, PHASE 2 
Final Report 

J W Rosenlieb Apr 1978 142 p refs 
(Contract NAS3- 19436) 

(NASA-CR-135379 AL78T007) Avail NTIS 

HC A07/MF AOl CSCL 218 

The effect of changes in the input parameters (air leakage 
flow rate and temperature and lubricating oil inlet flow rate and 
temperature) over a specified range on the flammability conditions 
within an aircraft engine bearing sump was investigated An 
analytical study was performed to determine the effect of various 
parameters on the generation rate of oil vapor from oil droplets 
in a hot air stream flowing in a cylindrical tube The ignition of 
the vapor-air mixture by an ignition source was considered The 
experimental investigation demonstrated that fires would be 
ignited by a spark ignitor over the full range of air and oil flow 
rates and air temperatures evaluated However no fires could 
be ignited when the oil inlet temperature was maintained below 
41 7 K (290 F) The severity of the fires ignited were found to 
be directly proportional to the hot air flow rate Reasonably 
good correlation was found between the mixture temperature in 
the sump at the ignitor location and the flammability limits as 
defined by flammability theory thus a fairly reliable experimental 
method of determining flammable conditions within a sump was 
demonstrated The computerized mathematical model shows that 
oil droplet size and air temperature have the greatest influence 
on the generation rate of oil vapor A R H 


N79-17229j^ Lockheed-California Co Burbank 

IMPROVEMENT OF OVERLOAD CAPABILITY OF AIR 
CARRIER AIRCRAFT TIRES Final Report, Oct 1977 - Sep 
1978 


Paul C Durup Oct 1978 125 p ref 
(Contract DOT-FA77WA-4069) 

(FAA-RD-78-133) Avail NTIS HC A06/MF AOl 

Statistical and analytical data are used to develop Transport 
Aircraft Ground Operations scenarios describing tife loads 
deflections temperatures, and distance traveled These scenarios 
are used to aid in defining the critical conditions causing tire 
overload Reasons for failure of overloaded tires are developed 
and used to identify potential improvements for overload capability 
for tires currently in use Cost trade-off studies are made to 
indicate which of the improvements appear promising for further 
development Concepts for new designs capable of overload are 
discussed along with runflat-ideas Using information developed 
in the program tire maintenance practices that may improve 
the overload performance of current tires are presented LS 

N79-17252*jj( Boeing Commercial Airplane Co Seattle Wash 

ASSESSMENT OF STATE-OF-THE-ART OF IN-SERVICE 
INSPECTION METHODS FOR GRAPHITE EPOXY COM- 
POSITE STRUCTURES ON COMMERCIAL TRANSPORT 
AIRCRAFT Interim Report. 3 Mar 1978 - 3 Sep 1978 

M L Phelps Jan 1979 56 p 
(Contract NASI -15304) 

(NASA-CR- 158969) Avail NTIS HC A04/MF AOl 
CSCL14D 

A survey was conducted to determine current in-service in- 
spection practices for all types of aircraft structure and particularly 
for advanced composite structures The survey consisted of written 
questionnaires to commercial airlines visits to airlines aircraft 
manufacturers and government agencies and a literature 
search Details of the survey including visits questions asked a 
bibliography of reviewed literature and details of the results are 
reported From the results a current in-service inspection baseline 
and a preliminary inspection program for advanced composite 
structures is documented as appendices to the report G Y 

N79-17283*f{( National Aviation Facilities Experimental Center 
Atlantic City, N J 

PLAN FOR THE RELIABILITY AND MAINTAINABILITY 
EVALUATION OF THE DISCRETE ADDRESS BEACON 
SYSTEM (DABS) ENGINEERING LABORATORY MODELS 
Final Report 

Arthur R Moss Oct 1978 89 p refs 
(FAA-NA-78-31) Avail NTIS HC A05/MF AOl 

The primary objective of the reliability and maintainability 
evaluation of the DABS sensors is to ascertain any weak points 
or problem areas in the system design These are evidenced by 
the occurrence of distinct or repetitive hardware failure patterns, 
as well as unusual difficulties encountered in diagnosing 
isolating, and correcting these failures A secondary objective is 
to obtain mean-time-between-failures (MTBF). mean downtime 
(MDT) and 90th percentile values of maximum corrective 
maintenance times for both the single-channel sensors being 
delivered and a theoretically constructed dual-channel sensor 
These values would then be compared with the corresponding 
values specified in the engineering requirement (ER) A detailed 
description is given of the data collection and analysis procedures 
to be used in this evaluation including the automated techniques 
and mathematical models employed in the analysis L S 

N79-17281fjl National Aerospace Lab Tokyo (Japan) 

STRUCTURAL ANALYSIS OF HOLLOW BLADES TOR- 
SIONAL STRESS ANALYSIS OF HOLLOW FAN BLADES 
FOR AIRCRAFT JET ENGINES 

Akinori Ogawa Yasushi Sofue, and Toshio Isobe May 1978 
15 p refs In JAPANESE ENGLISH summary 
(NAL-TR-533) Avail NTIS HC A02/MF AOl 

The torsional stress analysis of hollow fans blades by the 
finite element method is presented The fans are considered to 
be double circular-arc blades hollowed 30 percent and twisted 
by a component of the centrifugal force by the rated revolution 
There are 0-7 webs inserted in the hollow section The following 
became clear after stress and rigidity analysis of the hollow 
blades (1) fan blades hollowed by 30 percent increases the 
torsional rigidity per cross section by 20-24 percent, and maximum 
shear stress by 17-27 percent, (2) the number and location of 


241 



N79-17262 


webs have no considerable effect on torsional rigidity, and 
(3) there is an optimization web location for torsional rigidity 
where the shear strain in webs is maximum and (4) shear 
flows branch away to webs and stress concentrations decrease 

G Y 

N79-17262*/jl Sigma Corp Houston, Tex 

LOADS A COMPUTER PROGRAM FOR DETERMINING 
THE SHEAR. BENDING MOMENT AND AXIAL LOADS FOR 
FUSELAGE TYPE STRUCTURES 

William E Nolte Jul 1976 21 p 
(Contract NAS9- 14520) 

(NASA-CR-151905 TN-76-117) Avail NTIS 

HC A02/MF A01 CSCL 20K 

LOADS determines rigid body vehicle shears bending 
moments and axial loads on a space vehicle due to aerodynamic 
loans and propellant inertial loads An example hand calculation 
IS presented and was used to check LOADS A brief description 
of the program and the equations used are presented LOADS 
IS operational on the Univac 1110 occupies 10505 core and 
typically takes less than one(1) second of CAU time to execute 

G Y 

N79-17263*/^ National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

CHARACTERISTICS OF AEROELASTIC INSTABILITIES IN 
TURBOMACHINERY - NASA FULL SCALE ENGINE TEST 
RESULTS 

Joseph F Lubomski 1979 21 p refs To be presented at the 
4th Intern Symp on Air Breathing Eng. Lake Buena Vista Fla 
1-6 Apr 1979 sponsored by AIAA 

(NASA-TM-79085 E-9908) Avail NTIS HC A02/MF A01 

CSCL 20K 

Several aeromechanical programs were conducted in the 
NASA/USAF Joint Engine System Research Programs The scope 
of these programs the instrumentation data acquisition and 
reduction and the test results are discussed Data pertinent to 
four different instabilities were acquired two types of stall flutter 
choke flutter and a system mode instability The data indicates 
that each instability has its own unique characteristics These 
characteristics are described G Y 

N79*17264*)^ National Aeronautics and Space Administration 
Langley Research Center Hampton Va 

AN ANALYTICAL TECHNIQUE FOR PREDICTING THE 
CHARACTERISTICS OF A FLEXIBLE WING EQUIPPED 
WITH AN ACTIVE FLUTTER-SUPPRESSION SYSTEM AND 
COMPARISON WITH WIND-TUNNEL DATA 

Irving Abel Feb 1979 45 p refs 

(NASA-TP-1367 L-12567) Avail NTIS HC A03/MF A01 

CSCL 20K 

An analytical technique for predicting the performance of 
an active flutter-suppression system is presented This technique 
IS based on the use of an interpolating function to approximate 
the unsteady aerodynamics The resulting equations are formulated 
in terms of linear ordinary differential equations with constant 
coefficients This technique is then applied to an aeroelastic model 
wing equipped with an active flutter-suppression system 
Comparisons between wind-tunnel data and analysis are 
presented for the wing both with and without active flutter 
suppression Results indicate that the wing flutter characteristics 
without flutter suppression can be predicted very well but that 
a more adequate model of wind-tunnel turbulence is required 
when the active flutter-suppression system is used Author 

N79- 17269}^ National Aerospace Lab Amsterdam (Netherlands) 
Structures and Materials Div 

INFLUENCE OF CORROSION DAMAGE ON FATIGUE 
CRACK INITIATION 

W G J Thart A Nederveen J H Nassette and A vanWijk 
15 Jun 1978 31 p refs 
(Contract RNLAF-RB^KLU-Cl 1 ) 

[NLR-TR-75080-U) Avail NTIS HC A03/MF AOl 

The influence of previous corrosion on fatigue crack initiation 
has been determined Cylindrical specimens and flat specimens 
with a central hole of the aluminum alloy 7075-T6 were corroded 


in a 3 5% NaCI solution The cyclindncal specimens were tested 
under constant amplitude loading while for the specimens with 
a central hole a block program loading was used It appeared 
that the reduction in fatigue life was caused by fatigue crack 
initiation in an early stage from corrosion pits Author 

N79-1727<^ National Aerospace Lab Amsterdam (Netherlands) 
Structures and Materials Div 

A SECOND SERIES OF EXPLORATORY ACOUSTIC 
FATIGUE TESTS USING A SHAKER 

P Derijk and J Schijve Dec 1977 16 p refs In DUTCH 

ENGLISH summary 

(NLR-TR-78002-U) Avail NTIS HC A02/MF AOl 

A second series of exploratory acoustic fatigue tests was 
earned out again employing simple specimens mounted on a 
shaker Strain measurements were compared with calculations 
Crack growth initiated by a central notch was observed A 
comparison was made between three types of Al-alloy sheet 
materials Author 


N79-17304j|) National Aerospace Lab Amsterdam (Netherlands) 

OPERATIONAL ASPECTS OF REMOTE SENSING FROM 
AIRCRAFT 

G L Umers 15 Jun 1978 28 p In DUTCH ENGLISH 

summary Presented at the Luchtwaarneming Symp Delft Neth 
1-2 Sep 1977 

(NLR-MP-77036-U) Avail NTIS HC A03/MF AOl 

Flying surveys with remote sensing equipment have some 
special aspects In a short discussion of the equipment, especially 
those characteristics relevant to the execution of survey flights 
are mentioned The influence of weather conditions on the results 
of remote sensing flights is discussed Attention is given to the 
navigation task the required accuracies and the systems 
available G Y 

N79-17361|^ Civil and Environmental Engineering Development 
Office Tyndall AFB Fla Detachment 1 ADTC 

MEASUREMENT AND ANALYSIS OF AIRPORT EMISSION 
Interim Report. 1 Mar 1977 - 1 Jul 1978 

Peter S Daley Sep 1978 21 p refs 
(AF Pro) 2103) 

(AD-A061295 CEEDO-TR-78-36) Avail NTIS 

HC A02/MF AOl CSCL 01/5 

This paper is of interest to those involved in regulation and 
analysis of aircraft related air pollution problems USAF efforts 
to measure and model airport pollution are summarized Efforts 
include (1) a joint EPA study at Williams AFB AZ which 
involves both modeling and measurement (2) photographic 
studies to track plume rise (3) theoretical model studies to analyze 
airport pollution The atuhor concludes that the Williams study 
soon to be completed will greatly aid in determining the accuracy 
of airport air pollution dispersion models that air quality 
modeling studies have shown that state-of-the-art Air Force 
engines cannot be cost effectively modified to reduce pollution 
except possibly in the hydrocarbon area and that at present 
unpredictable thermal plume rise of aircraft exhaust renders model 
ineffective at locations close ( 1 km) to the source 

Author (GRA) 

N79-17362)j( Naval Weapons Center China Lake Calif 

BOUNDARY CONDITIONS FOR POLLUTION ABATEMENT 
OF FAST COOK-OFFS AND STATIC TESTS 

D R Cruise Oct 1978 64 p refs 

(AD-A061093 NWC-TP-5989) Avail NTIS HC A04/MF AOl 
CSCL 13/2 

The boundary conditions of military usefulness are considered 
for the static test of rocket motors and the fast cook-off of 
ordnance in fuel fires A boundary may be geometrical chemicai 
procedural or administrative in nature and represents a point 
beyond which the military value of the test is greatly diminished 
In the case of administrative boundaries it is possible that changes 
can be initiated at higher levels in the Navy Department However 
if a proposed pollution abatement device violates the other 
boundaries the tests may no longer have any military value 

Author (GRA) 
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N79-17418*# National Aeronautics and Space Administration 
Lewis Research Center Cleveland Ohio 

AIRCRAFT ICING 

Porter J Perkins In Tenn Univ Space Inst Proc of the 2nd 
Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 85-99 refs 

Avail NTIS HCA12/MFA01 CSCL 04B 

A representative of the NASA Lewis Research Center 
presented a discussion which concentrated on the meteorology 
of icing and its measurements Other areas addressed were 
test facilities ice protection systems and the effects of ice on 
performance G Y 

N79-17419*# Douglas {Charles A ) Chevy Chase Md 

VISIBILITY IN AVIATION 

Charles 0 Douglas In Tenn Univ Space Inst Proc of the 
2nd Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 100-126 refs 

Avail NTIS HCA12/MFA01 CSCL 04B 

An overview of the development of instrumental methods 
of making cloud height and visibility measurements is presented 
The limitations of these measurements are discussed G Y 

N79-17420*# Air Force Flight Dynamics Lab Wright-Palterson 
AFB Ohio 

LIGHTNING HAZARDS TO AIRCRAFT 

Philip B Corn In Tenn Univ Space Inst Proc of the 2nd 
Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 127-137 refs 

Avail NTIS HCA12/MFA01 CSCL 04B 

Lightning hazards and. more generally, aircraft static 
electricity are discussed by a representative for the Air Force 
Flight Dynamics' Laboratory An overview of these atmospheric 
electricity hazards to aircraft and their systems is presented with 
emphasis on electrical and electronic subsystems The discussion 
includes reviewing some of the characteristics of lightning and 
static electrification trends in weather and lightning-reiated 
mishaps some specific threat mechanisms and susceptible aircraft 
subsystems and some of the present technology gaps A roadmap 
(flow chart) is presented to show the direction needed to address 
these problems G Y 

N79-17421*|^ Army Research and Technology Labs Fort Eustis 
Va 

HELICOPTER ICING RESEARCH 

Richard 1 Adams In Tenn Univ Space Inst Proc of the 2nd 
Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 139-152 

Avail NTIS HCA12/MFA01 CSCL 04B 

A representative of the U S Army Research and Technology 
Laboratories was called upon to brief the workshop on results 
of flight test experiments with ice-phobic coatings applied to 
helicopter rotor blades An overview of the Applied Technology 
Laboratory helicopter icing R and D program is presented G Y 


N79-17422*# Naval Air Systems Command Washington D C 
THE PREDICTION OF LIGHTNING-INDUCED VOLTAGES 
ON METALLIC AND COMPOSITE AIRCRAFT 
John Birken In Tenn Univ Space Inst Proc of the 2nd Ann 
Workshop on Meteorol and Environ Inputs to Aviation Systems 
Mar 1978 p 153-177 refs 

Avail NTIS HCA12/MFA01 CSCL 04B 

Various government agencies have put forth effort to enable 
the prediction of what lightning current will do to aircraft avionic 
systems Ongoing and future efforts of predicting avionic voltages 
and currents caused by electromagnetic fields external to the 
aircraft are illustrated The Intrasystem Analysis Program (lAP) 
was put to use to predict iightnmg-induced voltages on avionic 
systems Presently funded programs are investigating the 
modification nonmetallic composite materials will cause to the 


metallic lAP program predictions The various factors involved 
in designing prediction techniques are discussed G Y 


N79* 17424*;^ Battelle Pacific Northwest Labs Richland Wash 
SUMMARY REPORT OF THE TURBULENCE COMMITTEE 
Charles E Elderkin In Tenn Univ Space Inst Proc of the 
2nd Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 185-191 refs 

Avail NTIS HCA12/MFA01 CSCL 04B 

The effects of atmospheric turbulence are discussed 
Aircraft design and aircraft operations are reviewed Turbulence 
in terms of intensity and scale in design considerations was 
examined Turbulence models were used in the form of discrete 
gusts spectral distributions and probability distributions Various 
aspects of the design and operations problems simulation and 
training factors of pilots and weather services and forecasts are 
reported S E S 

N79-17425*]^ Army Aviation Research and Development 
Command Fort Eustis Va 

SUMMARY REPORT OF THE ICING COMMITTEE 

Richard I Adams In Tenn Univ Space Inst Proc of the 2nd 
Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 193-199 

Avail NTIS HC A12/MF AOl CSCL 04B 

Icing parameters have created problems and the problem 
areas that still exist today are presented The problem areas 
include, (1) instrumentation (2) test facilities (3) weather 
forecasting of icing conditions, (4) meteorological design criteria 
and {5) meteorological data S E S 

N79-17426*# Air Force Inspection and Safety Center Norton 
AFB, Cahf 

SUMMARY REPORT OF THE VISIBILITY COMMITTEE 

Robert L Gardner In Tenn Univ Space Inst Proc of the 2nd 
Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 200-202 

Avail NTIS HCA12/MFA01 CSCL 04B 

Problems related to visibility and some possible solutions 
are expressed Automatic weather stations a.rcrew education 
and training slant range visibility, twelve airports planning and 
designs for new runway guidance are discussed in improving 
visibility S E S 

N79-17427*jjl Lightning Technologies Inc Pittsfield Mass 

SUMMARY REPORT OF THE LIGHTNING AND STATIC 
ELECTRICITY COMMITTEE 

J Anderson Plumer In Tenn Univ Space Inst Proc of the 
2nd Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 203-214 

Avail NTIS HCA12/MFA01 CSCL 04B 

Lightning protection technology as applied to aviation and 
identifying these technology needs are presented The flight areas 
of technical needs include. (1) the need for In-Flight data on 
lightning electrical parameters (2) technology base and guidelines 
for protection of advanced systems and structures, (3) improved 
laboratory test techniques (4) analysis techniques for predicting 
induced effects {5) lightning strike incident data from General 
Aviation (6) lightning detection systems (7) obtain pilot reports 
of lightning strikes and (8) better training in lightning awareness 
The nature of each problem, timeliness impact of solutions, degree 
of effort required and the roles of government and industry m 
achieving solutions are discussed S E S 

N79-17428*# Aircraft Owners and Pilots Association Bethesda, 
Md 

SUMMARY OF THE AIRCRAFT OPERATIONS COM- 
MITTEE 

Robert T Warner In Tenn Univ Space Inst Proc of the 2nd 
Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 215-218 
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Avail NTIS HCA12/MFA01 CSCL 04B 

Severe storms and turbulence icing visibility and lightning 
are discussed in new programs on aircraft operations The 
education of pilots and ground service personnel are reviewed 
More available information of weather programs and services 
are examined S E S 


N79- 17429*)^ National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

SUMMARY REPORT OF THE HUMAN FACTORS COM- 
MITTEE 

George E Cooper In Tenn Univ Space Inst Proc of the 2nd 
Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 219-228 

Avail NTIS HCA12/MFA01 CSCL 048 

Reduced visibility as a human factors problem was studied 
in terms of the number of lives lost and cost of aircraft accidents 
and incidents Human factors in flight through turbulence m 
detection and avoidance techniques pilot and crew procedures 
for handling workloads and distractions caused by turbulence 
and aircraft handling techniques for safe flights through turbulence 
are investigated Education and training Wi*re reviewed m icing 
problems on aircraft Pilots failure to recognize and detect wind 
shear in severe storms is examined The pilots avoidance of 
lightning is discussed from the human factors point of view 

S£ S 

N79-17430*# Boeing Commercial Airplane Co Seattle Wash 

SUMMARY REPORT OF THE AIRCRAFT DESIGN COM- 
MITTEE 

John T Rogers In Tenn Univ Space Inst Proc of the 2nd 
Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 229-238 

Avail NTIS HCA12/MFA01 CSCL 04B 

Aircraft models were designed to solve aircraft lightning 
severe storms, turbulence icing and visibility problems Analytical 
modeling wind tunnel simulation tests ground tests and in-flight 
tests were conducted S E S 

N79-17431*jjl Federal Aviation Administration Washington D C 

SUMMARY REPORT OF THE WEATHER SERVICES 
COMMITTEE 

Loren J Spencer In Tenn Univ Space Inst Proc of the 2nd 
Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 234-236 

Avail NTIS HCA12/MFA01 CSCL 04B 

Weather services to severe storms turbulence icing 
visibility and lightning are discussed Each weather phenomenon 
area was explored in terms of needs, problems related to providing 
services, and availability of timely and appropriate information 

SE S 

N79-17432*jjl National Weather Service Silver Spring Md 

SUMMARY REPORT OF THE DATA ACQUISITION AND 
UTILIZATION 

Mikhail Alaka In Tenn Univ Space Inst Proc of the 2nd 
Ann Workshop on Meteorol and Environ Inputs to Aviation 
Systems Mar 1978 p 238-243 

Avail NTIS HCA12/MFA01 CSCL 04B 

Data acquisition and utilization in terms of turbulence icing 
visibility, lightning and severe storms are discussed The 
capability to generate the data data collection and reduction 
and data dissemination and distribution are studied S E S 

N79-17476*j^ Air Force Flight Dynamics Lab . Wright-Patterson 
AFB Ohio 

THE OPTIMAL CONTROL FREQUENCY RESPONSE 
PROBLEM IN MANUAL CONTROL 

Walter W Harrington In MIT Proc 13th Ann Conf on Manual 
Control 1977 p3-16 refs 


Avail NTIS HC A20/MF A01 CSCL 09B 

An optimal control frequency response problem is defined 
within the context of the optimal pilot model The problem is 
designed to specify pilot model control frequencies reflective of 
important aircraft system properties such as control feel system 
dynamics airframe dynamics and gust environment as well as 
man machine properties such as task and attention allocation 
This IS accomplished by determining a bounded set of control 
frequencies which minimize the total control cost The bounds 
are given by zero ana the neuromuscular control frequency 
response for each control actuator This approach is fully adaptive 
I e does not depend upon user entered estimates An algorithm 
IS developed to solve this optimal control frequency response 
problem The algorithm is then applied to an attitude hold task 
for a bare airframe fighter aircraft case with interesting dynamic 
properties J M S 


N79-17499*# Tufts Univ , Medford Mass 

AIR TRAFFIC CONTROL BY DISTRIBUTED MANAGEMENT 
IN A MLS ENVIRONMENT 

J G Kreifeldt. L Parkin, and S Hart (San Jose State Univ ) In 
MIT Proc, 13th Ann Conf on Manual Control 1977 p 246-257 
refs 

(Grant NsG-2156) 

Avail NTIS HCA20/MFA01 CSCL 17G 

The microwave landing system (MLS) is a technically feasible 
means for increasing runway capacity since it could support 
curved approaches to a short final The shorter the final segment 
of the approach the wider the variety of speed mixes possible 
so that theoretically capacity would ultimately be limited by 
runway occupance time only An experiment contrasted air traffic 
control in a MLS environment under a centralized form of 
management and under distributed management which was 
supported by a traffic situation display in each of the 3 piloted 
simulators Objective flight data, verbal communicat.on and 
subjective responses were recorded on 18 trial runs lasting about 
20 minutes each The results were in general agreement with 
previous distributed management research In particular dis- 
tributed management permitted a smaller spread of intercrossing 
times and both pilots and controllers perceived distributed 
management as the more ideal system in this task It is concluded 
from this and previous research that distributed management 
offers a viable alternative to centralized management with definite 
potential for dealing with dense traffic in a safe orderly and 
expeditious manner L S 


N79-17501*jjl Tufts Univ Medford Mass Dept of Engineering 
Design 

DESIGN OUTLINE FOR A NEW MULTIMAN ATC SIMULA- 
TION FACILITY AT NASA-AMES RESEARCH CENTER 

J G Kreifeldt and O Gallagher in MIT Proc 13th Ann Conf 
on Manual Control 1977 p 266-271 refs 

(Grant NsG-2156) 

Avail NTIS HC A20/MF A01 CSCL 14B 

A new and unique facility for studying human factors aspects 
in aeronautics is being planned for use in the Man-Vehicle Systems 
Research Division at the NASA-Ames Research Center This facilitv 
will replace the existing three cockpit-single ground controller 
station and be expandable to include approximately seven cockpits 
and two ground controller stations Unlike the previous system 
each cockpit will be mini-computer centered and linked to a 
main CPU to effect a distributed computation facility Each 
simulator will compute its own flight dynamic and flight path 
predictor Mechanical flight instruments in each cockpit will be 
locally supported and CRT cockpit displays of (eg) traffic and 
or RNAV information will be centrally computed and distributed 
as a means of extending the existing computational and graphical 
resources An outline of the total design is presented which 
addresses the technical design options and research possibilities 
of this unique man-machine facility and which may also serve 
as a model for other real time distributed simulation facilities 

LS 


244 



N79-17658 


N79‘17518*j^ Massachusetts Inst of Tech Cambridge 

ACQUISITION OF CONTROL INFORMATION IN A WIND 
SHEAR 

J M Naish In its Proc 13th Ann Conf on Manual Control 
1977 p 453-458 refs 

Avail NTIS HC A20/MF A01 CSCL OIC 

When an aircraft encounters a change of air mass it may 
experience a change in horizontal wind sufficient to cause 
appreciable change m airspeed and therefore in lift It may 
also suffer a change m vertical wind and. therefore in vertical 
speed The adverse combination of these effects may result in a 
significant excursion below the correct vertical profile and this 
may be especially serious if it happens during the latter part of 
an approach Appropriate action should then be taken very quickly 
to avoid a situation from which the aircraft can scarcely recover 
implying that suitable information needs to be readily accessible 
to the pilot The purpose of this paper is to explore circumstances 
in which It IS difficult to meet this requirement in conventionally 
equipped aircraft because of time factors affecting the flow of 
information Author 


N79<17658# Toronto Univ (Ontario) Inst for Aerospace 
Studies 

ON THE LOUDNESS OF SONIC BOOMS AND OTHER 
IMPULSIVE SOUNDS 

Andrzej Niedzwiecki Dec 1978 106 p refs 
(Grant AF-AFOSR-2808-75) 

(UTIAS-236 CN-ISSN-0082-5255) Avail NTIS 

HC A06/MF A01 

A loudspeaker-driven simulation booth with tended rise time 
capability (down to 0 22 ms) was used for four subjective loudness 
tests of sonic boom and other types of impulsive sounds in 
order to test methods for predicting the loudness of a given 
transient, provided its waveform or spectrum is known The 
electrical input signal was predistorted to counteract the 
speaker-booth distortion Three tests related to standard and 
nonstandard sonic boom waveforms, the other related to simulated 
quarry blast waves Results in each series were compared with 
theoretical predictions All but the long-duration quarry blast 
judgements were found to be in very good agreement in terms 
of relative loudness levels With an ad hoc. but physically plausible 
modification (including adjustment of the critical integration 
time of the ear) the predicative method was extended to 
encompass the long duration signals as well A R H 
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The PABST program - A validation of bonding 

primary structure Primary Adhesively Bonded 

Structure Technology for alueinnm aircraft parts 

A79-24083 

The comparative evaluation of prebond surface 

treatments for titaninm military aircraft 

structures 

A79-24086 

Hoisture/temperature effects upon mean strength of 
composite-to-metal adhesively bonded joint 
elements for F-16 aircraft 

A79-24087 

A cyclic load test for environmental durability 
evaluation of bonded honeycomb structure — - 
aircraft A1 panels 

A79-24089 

Glide morphologies on aluminum prepared for 
adhesive bonded aircraft structures 

A79-24106 

An automated system for phosphoric acid anodizing 
of alaminnm alloys 

A79-24107 

Adhesive sealing - A fuel leak deterrent for 

aircraft tanks 

A79-24123 

A helicopter fuselage design concept 

A79-24142 


ASBIAL BBCOBBAISSA8CE 

D.S. Coast Gnard utilization of remote sensing 
techniques for ocean surveillance 

A79-22673 

Benotely piloted vehicles - aerodynamics and 
related topics, volume 2 

[ 7KI-1S-101-VOL-2] 879-15949 

Design and operation of Epervier reconnaissance BPV 

879-15952 


ASBOACOUSTICS 

Coaxial flov noise - Isothermal flov -— for 
turbojet engine exhaust 

A79-21595 

Theoretical modeling of high-speed helicopter 
impulsive noise 

A79-22470 


AEBODIRABIC CBABACTBBISTICS 
Belicopter aerodynamics 

[DGLE PAPEE 78-225] A79-20482 

Aerodynamics of fluid flov engines 

[DGLB PAPEB 78-226] A79-20483 

Experimental verification of annular ving theory 

A79-20661 

Fluid dynamics of dif fuser-augnented vind turbines 

A79-20798 

Lifting-line theory of oblique vings in transonic 
flovs 

A79-21520 


Computer calculation of aerodynamic 

characteristics of aircraft at supersonic 
velocities 


879-16044 


A79-21634 







AEBODYBABIC COEFFICIEHTS 


SUBJECT IBDSX 


iDflaence of the transverse curvature of the lover 
surface on the conical supersonic flov field on 
a delta vehicle 

A79-21635 

AerodYnaoics of slender bodies at high angles of 
attack 


A79-22393 


Aerodynamic performance of scarf inlets 

[AIAA PAPEB 79-0380] A79-23510 

Jet-induced aerodynamics of V/STOI aircraft over a 
moving deck 

[AIAA PAPEB 79-0337] A79-23556 

Low speed testing techniques for V/STOl aircraft 
in the Princeton dynamic model track 
[AIAA PAPEB 79-0334] A79-23558 

F-16 high-alpha flight control characteristics and 
control system concept 

[AIAA PAPEB 79-0403] A79-23577 

Calculated hovering helicopter flight dynamics 
vith a circulation-controlled rotor 

A79-24179 

Aerodynamics and heat transfer of transonic 

turbine blades at off-design angles of incidence 

A79-24295 

Aerodynamic inputs for problems in aircraft 
dynamics, volume 2 

[ VKl-lS-99-701-2] N79- 15914 

Aerodynamic characteristics at high angles of attack 

N79-15917 

Plight test evaluation of predicted light aircraft 
drag, performance, and stability 

[NASA-CB- 158076 ] N79-15943 

Remotely piloted vehicles - aerodynamics and 
related topics, volume 1 

[ VKI-LS-101-V01-1 ] N74-15944 

Aerodynamics 

B79-15947 

Remotely piloted vehicles - aerodynamics and 
related topics, volume 2 

[TKI-1S-101-VOL-2] N79-15949 

The aerodynamic and thermodynamic characteristics 
of fountains and some far field temperature 
distributions --- vertical takeoff aircraft 
ground effect 

[AD-A061335] H79-16843 

The analysis of propellers including interaction 
effects 

[NASA-CE-158111 ] B79-16851 

ABBOD7HABIC COEFFICIEHTS 

An inverse problem of vertical-axis vind turbines 

A79-20800 

Distribution of the intermittency factor along the 
transition region betveen laminar and turbulent 
boundary-layers 

A79-21421 


AEBODTHABIC COHFI6DBATIOHS 

Influence of the transverse curvature of the lover 
surface on the conical supersonic flov field on 
a delta vehicle 

A79-21635 

Effect of lip and centerbody geometry on 
aerodynamic performance of inlets for 
tilting-nacelle YTOl aircraft 

[AIAA PAPEB 79-0381] A79-23509 

Configuration development study of the X-24C 
hypersonic research airplane, phase 1 
[ HASA-CE- 145032 ] H79-15939 

Configuration development study of the X-24C 
hypersonic research airplane 

[NASA-CB-145274] S79-15940 

Fluctuating loads measured on an over-tbe-ving 
supersonic jet model 

[NASA-TP-1366] H79- 16641 

ABBOCTHABIC DBA6 


The effect of the aerodynamic resistance of the 
feeder line cn the operation cf safety valves 

A79-20760 


An inverse problem of vertical-axis vind turbines 

A79-20800 

Determination of the vave drag of an airfoil in a 
transonic flov by shear interferometry 

A79-21417 

Experimental techniques used to evaluate 

propulsion system interference effects on the 

cruise configuration cf the Boeing C-14 

[AIAA PAPEB 79-0335] A79-23555 

Drag on an oscillating airfoil in a fluctuating 

free stream helicopter rotor blade application 

A79-24217 


Analysis of the zero-lift vave drag measured on 
delta vings 

[ABC-B/B-3818] R79-15921 

Hass injection and jet flov simulation effects on 
transonic afterbody drag 

[AD-A061378] H79-17178 

AEBODTHABIC FOBCBS 

An alternative approach to the high aspect ratio 
ving vith jet flap by matched asymptotic 
expansions 

A79-21997 

Povered vind tunnel testing of the AT-8B - A 
straightforvard approach pays off 

[AIAA PAPEB 79-0333] A79-23557 

Prediction of unsteady aerodynamic forces in high 
frequency oscillatory flov 

H79-15915 

notion and force cuing requirements and techniques 
for advanced tactical aircraft simulation 

H79-15991 


AEBODTHABIC IHTBBFBBSHCB 

A calculation of rotor impedance for hovering 
articulated-rotor helicopters 

A79-21521 

Transonic/super sonic lateral aerodynamic derivatives 

stability and control estimates for aircraft 

design 

N79-15913 

The analysis of propellers including interaction 
effects 

(HASA-CR-158111 ] H79- 16851 

AEBODTHABIC LOADS 

A calculation of rotor impedance for hovering 
articulated-rotor helicopters 

A79-21521 


The development of a parametric method of 
measuring fin fatigue loads based on flight 
measurements on a lightning Hk.TS 

[ ABC-B/H-3824] H79-15956 

The influence of sveep on the aerodynamic loading 
of an oscillating HACA0012 airfoil. Volume 2: 

Data report 

[HASA-CB- 145350] H79-16801 

In-flight measurements of captive loads on a store 
as compared vith vind tunnel and mathematical 
simulations 

[AD-A060960] H79-16806 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-A: Harmonic 

analyses of airframe surface pressure data, runs 
7-14, forward section 

[AD-A061359] M79-16807 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-C: Barmonic 

analysis of airframe surface pressure data, runs 
7-14, aft section 

C AD-A061360] H79-16808 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-D: Barmonic 

analyses of airframe surface pressure data, runs 
15-22, forvard section 

[ AD-A061079] H79-16809 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-F: Harmonic 

analyses of airframe surface pressure data, runs 
15-22, aft section 

[AD-A061080] H79- 16810 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-G: Harmonic 

analyses of airframe surface pressure data, runs 
23-33, forvard section 

[AD-A061361] H79-16811 

In-flight measurement of aerodynamic loads on 
captive stores. Description of the measurement 
equipment and comparison of results vith data 
from other sources 

[HLB-BP-77028-0] N79-16812 

ABBODTBABIC STALLIHG 

Effects of periodic changes in free stream 

velocity on flows over airfoils near static stall 

A79-24214 

Engineering analysis of dynamic stall 

A79-24215 

Hake induced time-variant aerodynamics including 
rotor-stator axial spacing effects 

479-24218 


ABBODIHABICS 


The role of fluid mechanics in aviation technology 
[DGIB PAPEB 78-218] A79-20477 


A-2 



SUBJECT IfDBX 


&IB TBAFFIC COBTBOX 


ExpeciDectal resalts od boocdary layers aod 
detached flows 

[DGIB PiPEE 78-220] A79-20«l79 

Research and developient in the area of field 
■echanics and aerodynaalcs in the Federal 
Bepablic of Geriany 

[DGlB PAPEE 78-223] A79-20a81 

The iiportance of ezperiaenting in aerodynaaics 

and flaid aechanics on-line wind 

tonnel-coapater integration 

rCGlB PAPER 78-229] A79-20Q85 

A surface scarce and worticity panel aethod — - 
for potential flow in arbitrary and wing/body 
geoaetries 

A79-21998 

Coapatational aerodynaalcs dewelopaent and oatlook 
/Dryden lectare in Research for 1979/ 

CAIAA PAPEB 79-0129] A79-23515 

A new boundary-layer interaction techniques for 
separated flows 

[ HASA-TB-78690] R79-16802 

ASBOEIASTICITT 

Unsteady flows subsonic and supersonic 

aeroelasticity oscillating airfoils and 
displaceaent bodies 

[DGLB PAPEB 78-222] A79-20a80 

A low-fregnency aeroelastic eleaent aethcd and its 
application to the baraonic gust response 
analysis of a flexible airplane 

A79-21h75 


Paraaeter identification applied to analytic 
hingeless rotor nodeling 


A79-22h75 


Aeroelastic response and stability of a coupled 
rotor/support systea with application to large 
horizontal axis with turbines 


R79-16346 

Characteristics of aeroelastic instabilities in 
turboaachinery - HASA full scale engine test 
results 

[HASA-TB-79085] H79-17263 

ABBOEAOTICAI EB6IHEBBIH6 


The role of fluid aechanics in awiation 
[DGLB PAPEB 78-218] 

Trislander fatigue test progress 

The use of panel aethods with a view to 
in aircraft dynaaics 
f NLB-HP-77009-U] 

ABBOBAOTICS 

Suaaary Report of the Icing Coaaittee 


technology 

A79-20477 

A79-20885 

probleas 

H79-15916 

B79-17h25 


Sumaary report of the 7isibility Coaaittee 

N79-17h26 


Suaaary report of the Lightning and Static 
Electricity Coaaittee 


H79-17427 


Sumaary of the Aircraft Operations Coaaittee 

S79-17428 

Sumaary report of the Human Factors Ccaaittee 

H79-17429 

Suaaary report of the Aircraft Design Coaaittee 

H79- 17430 

Sumaary report of the leather Services Comaittee 

R79-17431 

Suaaary report of the Data Acguisition and 
Utilization 

H79-17432 


ASBOSPACE BB6IBBBBIHG 

Aerospace aod ailitary - Progress in space 
structure research, aircraft landing systems, 
integrated optics, aod digital coaaanications 

A79-20559 

Present and future developaeots in aerospace 
materials and structures 

A79-24081 

AEROSPACE IHDDSIBT 

Aerospace usage versus coBaercial atilization of 
graphite fiber reinforced epoxy coaposites 

A79-20861 

ASBOSPACE STSTEHS 

A feasibility study for developaent of structural 
aluainuB alloys froa rapidly solidified powders 
for aerospace structural applications 
[AD-A061428] H79-16958 

APTBBEOOIBS 

Hass injection and jet flow siaulation effects on 
transonic afterbody drag 
[AD-A061378] 


AIB CAB60 

large cargo aircraft: 
voluae 1 
[PB-286896/6] 

Large cargo aircraft: 
voluae 2 
[PB-286897/4] 

AIB C00LIB6 


A technology assessment, 

H79-15927 

A technology assessaent, 

B79-15928 


The RASA high pressure facility and turbine test rig 

A79-21296 


Gas turbine coabustor cooling by angaented 
backside convection 

(ASBB PAPEB 78-6T-33] A79-22334 

AIB DBFBBSB 

Feasibility study of aini-RPV for attack 

B79-15953 


AIB PLOB 

The status of air notion aeasureaents on RCAB 
aircraft 


A79-21973 


AIB IBTAEBS 

The flow at the inlet and in the throat region of 
a plane supersonic air intake 

A79-21420 


AIB EAFIGATIOB 

An airborne aicrocoaputer for radio navigation 

A79-23250 

Bn route aininun safe altitude warning /E-HSA8/ 

A79-23594 

lapact of area Davigation on controller 
productivity and ATC system capacity 
( FAA-BD-78-51 ] S79-16825 

AIB POLLUTIOB 

Heasureaent and analysis of airport emissions 

A79-23741 

Ataospheric dispersion modeling for air 

pollutants 

A79-23742 

Reducing air pollutant emissions at airports by 
controlling aircraft ground operations 

A79-23744 

Updated model assessaent of pollution at aajor 
D.S. airports 

A79-23745 

The feasibility of controlling turbine engine test 
cell particulate emissions with a baghouse 
CAD-A061120] N79-16855 

Air Force turbine engine emission survey. United 
States. Voluae 1: Test summaries 

tAD-A061532] N79-16858 

OS Air Force turbine engine emission survey. 

Voluae 3: Engine model summaries 

[AD-A061483] H79-16859 

Heasureaent and analysis of airport emission 

[AD-A061295] N79-17361 

Boundary conditions for pollution abatement of 
fast cook-offs and static tests 

[AD-A061093] H79-17362 

AIB QOALITf 

Eaissions of oxides of nitrogen from aircraft — - 
air quality iapact 

A79-23743 

AIB TO AIB BBFUBLIB6 

In-flight refuelling and the world of the eighties 
/Second Sir Alan Cobham Hemonal Lecture/ 

A79-20790 

A high resolution visual system for the simulation 
of in-flight refuelling 

N79-15987 

AIB TRAFFIC COBTBOL 

The future - ARTS III Automated Radar Teraxnal 

Systems for air traffic control 

A79-22705 

Dynamic simulation studies of fuel conservation 
procedures used in terninal areas 

A79-23581 

ATC operations in first decade of en route 
autoaatioD 


A 


A79-23582 

look at the near future — - computerized flow 
control systems for ATC 

A79-23585 


ATC delays - The nuaber one problem in the next 
decade 


A79-23586 

Integrated ATC development - The next decade: A 
Safety Board viewpoint 


H79-17170 


A79-23587 



&IB TB&FFIC COBTBOLLEBS (PBBSOHBEI.) 


SnBJBCT IHDEX 


H&SA plans and prograns in support of integrated 
ATC developaent 

A79-23588 

DEBd-HC - The new ATC system in the FBG — - 
Display of Extracted Badar Data'-RiniConputer 

A79-23589 

Touch entry device for air traffic control 

A79-23590 

A Rodular C3 concept for air traffic control — - 
Command Control Communications 

A79-23591 

Joint aircraft-ground systems automation: Beal 
tine data transmission reguirements --- for mind 
hazard warning 

A79-23592 

En route minimum safe altitude warning /E-RSAB/ 

A79-23594 

Evolution of a TEACOB terminal guidance system 

for Few fork area airports 

A79-23597 

Beal-time simulation in air traffic control 

A79-23850 

Separation and collision risk in air traffic control 

A79-23858 

Automated VBF Freguency Assignment System (PAS) 
for FAA air traffic control comnanications 
tAD-A0613361 R79-16172 

Comparative study of flare control laws - — 

optimal control of b-737 aircraft approach and 
landing 

[NASA-CB-158114] N79- 16822 

Airborne measurements of AICBBS fruit 

tATC-84] E79-16823 

Impact of area navigation on controller 
productivity and ATC system capacity 
[PAA-BD-78-51 ] N79-16825 

Terminal area delay and fuel consumption analysis 
[PAA-EH-78-20] B79-16826 

Air traffic control in the year 2000 

CFAA-NA-78-4 ) F79-16827 

FAa BCAS concept, appendices A-E 

[FAA-EH-78-5-3-A] N79-16830 

FAA BCAS concept, appendices F-H 

rPAA-EH-78-5-3-B3 H79- 16831 

Engineering and development program plan: 
Terminal/tower control 

[FAA-ED-14-2A3 R79- 16832 

ATABS/ATC simulation tests with site-adaptation 
logic 

[PAA-NA-78-423 N79-16879 

Plan for the reliability and maintainability 

evaluation of the Discrete Address Beacon System 
(DABS) engineering laboratory models 
[FAA-BA-70-31] H79- 17253 

Air traffic control by distributed management in a 
HLS environment 

H79-17499 

AIB TBAFFIC COETBOILE6S (PEBSOBHEI) 

Integrated ATC development - The next decade: The 
controller’s viewpoint 

A79-23583 

Impact of area navigation on controller 
productivity and ATC system capacity 
rFAA-BD-78-51] B79-16825 

AIB TBABSPOBTATIOB 

The Sunship — - solar powered airship design 

A79-22324 

Impact of cruise speed on productivity of 
supersonic transports 

TAIAA PAPEE 79-0231] A79- 23570 

large cargo aircraft: A technology assessment, 

volume 1 

[ PB-286896/6 ] B79-15927 

large cargo aircraft; A technology assessment, 
volume 2 

[PB-286897/4 ] B79-15928 

AIBBOBEE EQUIPHEHT 

A new airborne data system for atmospheric research 

A79-21964 

A five channel RSS for aircraft platform 

A79-22578 

Infrared remote sensing on geothermal areas by 
helicopter 

A79-22620 

O.s. Coast Guard utilization of remote sensing 
technigues for ocean surveillance 

A79-22673 

Airborne measurements of ATCBBS fruit 

[ATC-84] B79-16823 


AIBBOBEE SDBVSIIIABCE BADAB 

Airborne Early Earning Nimrod /Chadwick Remorial 
lecture/ 

A79-20886 

AIBB0BBE/SPACS60BEB COHPOTEBS 

Design of a flexible aircraft data acquisition 
system for meteorological research 

A79-21994 

An airborne microcomputer for radio navigation 

A79-23250 

Plight test control by means of a microprocessor. I 

A79-24349 

Fuel conservative subsonic transport control 

surfaces activated by computers 

N79-16874 

AIBCBAFT ACCIDSBT IHFSSTI6ATI0E 

The role of metallargy in aircraft accident 
investigation and litigation 

A79-22710 

Annual review of aircraft accident data: DS 

general aviation, calendar year 1977 

N79-15925 

AIBCBAFT ACCIDEBTS 

Aircraft accident reports: Brief format OS Civil 

Aviation issue number 5 - 1976 accidents 
[BTSB-BA-77-3] N79-15926 

AIBCBAFT ABTEBBAS 

Bavstar aircraft aerial system. Some initial 
considerations 

[BAE-TB-RAD-BAV-44] N79-16183 

AIBCBAFT COHBDBICATIOB 

A Rodular C3 concept for air traffic control 

Command Control Communications 

A79-23591 

AIBCBAFT COBPABTBEBTS 

laboratory fire testing of cabin materials used in 
commercial aircraft 

A79-24177 

AIBCBAFT C0BFI6DBATI0BS 
Helicopter aerodynamics 

[D61B PAPER 78-225] A79-20482 

Experimental technigues used to evaluate 

propulsion system interference effects on the 
cruise configuration of the Boeing C-14 
[AIAA PAPEB 79-0335] A79-23555 

Configuration development study of the I-24C 
hypersonic research airplane 

[NASA-CB-145274] N79-15940 

Configuration development study of the X-24C 
hypersonic research airplane, phase 2 
[BASA-CB-1 45074] N79-16839 

Configuration development study of the Z-24C 
hypersonic research airplane, phase 3 
CRASA-CB- 145103] B79-16840 

AIBCBAFT COBSTBDCTIOB BATEBIAIS 

Relative behavior of grapbite/epoxy and aluminum 

in a lightning environment aircraft safety 

considerations 

A79-20864 

Lightning conductive characteristics of graphite 
composite structures for aircraft protection 

A79-20866 

Composite structure applications for commercial 
aircraft 

A79-20874 

Advanced composite fan frame for the Quiet Clean 
Short-Haul Experimental Engine /QCSEE/ 

A79-20879 

Thermocbemical characterization of some thermally 
stable thermoplastic and tbersoset polymers 

A79-22774 

Structural design, tooling and manufacturing of a 
composite IF-16 forward fuselage 

A79-24111 

Temperature/humidity criteria for advanced 
composite structures 

A79-24131 

Repair of directionally solidified airfoil 
components 

A79-24134 

A helicopter fuselage design concept 

A79-24142 

Laboratory fire testing of cabin materials used in 
commercial aircraft 

A79-24177 

Applicability of certain plastics in aviation 
industry from viewpoint of toxicology 

A79-24195 
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SUBJECT IHDEX 


AIBCB&FT BQDIFBEHT 


Pressore aodelaog of vertically barning aircraft 
■atcrials 

[BC70-BT-29 ) H79- 16932 

A feasibility stady for developaeDt of strnctaral 
alQiinan alloys froa rapidly solidified powders 
for aerospace stroctoral applications 
[AD-A06U128] H79-16958 

AIBCB&FT COBTBOI 

Optoelectronic devices for flight vehicle control 
systeas Bassian book 

A79-20665 

F-16 high-alpha flight control characteristics and 
control systea concept 

[AIAA PAPEB 79-0q03] A79-23577 

Handling gnalities of a sianlated STOI aircraft in 
natural and conputer-generated turbulence and 
shear 

H79-15981 

Active-control design criteria 

H79-16867 

Control-configured coobat aircraft 

H79-16868 

SuDBary of the Aircraft Operations Coaaittee 

H79-17fl28 

The optiaal ccntrol freguency response problen in 
manual control - — of aanned aircraft systeas 

N79- 17476 

Acquisition of control inforaation in a wind shear 

H79-17619 


AIBCBAFT 0ESI6H 

The role of fluid nechanics in aviation technology 
CDGIB PAFEB 78-218] A79-20477 

Research and developaent in the area of fluid 
mechanics and aerodynamics in the Federal 
Republic of Gernany 

[DGIB PAPEB 78-223] A79-20481 

To the prchlea of starting and airfoil-shape 

optimization of the supersonic coepressor cascade 

A79-20566 

Projected aircraft systeas development 

CAAS PAPEB 78-194] A79-21278 

Towards a realistic structural analysis/design 
system — - computerized aircraft design 

A79-22946 

Computaticnal aerodynamics development and outlook 
/Dryden lecture in Research for 1979/ 

[AIAA PAPEB 79-0129] A79-23515 

Computational optimization and wind tunnel test of 
transonic viog designs 

fAIAA PAPEB 79-0080] A79-23526 

Advanced weapons carriage concepts through 
integrated design for aircraft 

[AIAA PAPEB 79-0092] A79-23534 

Computational transonic design procedure for 

three-dimensional wings and wing-body combinations 
[AIAA PAPEB 79-0344] A79-23552 

Introducing cost effectiveness into the tactical 
airplane design cycle in a cost effective manner 
[AIAA PAPEB 79-0235] A79-23568 

F-16 bigh-alpha flight control characteristics and 
control system ccncept 

[AIAA PAPEB 79-0403] ^ A79-23577 

Longhorns into service — - Learjet 28/29 
structures and performance capabilities 

A79-24183 

A review of methods for obtaining subsonic 
longitudinal aerodynamic derivatives 

B79-15910 


Remotely piloted vehicles - aerodynamics and 
related topics, volume 1 

[ VKI-1S-101-VOL-1 ] N79-15944 

An BPV design study 

H79-15946 

A study of the effects of aircraft dynamic 
characteristics on structural loads criteria 
[STI-TH-1 099-1 ] B79-16838 

Active controls in aircraft design 

[AGARD-AG-234] W79-16864 

Active controls in aircraft design. Executive 
summary 

N79-16865 

Control configured vehicle design philosophy 

B79-16066 


Active-control design criteria 
Control-configured combat aircraft 
P-16 multi-naticnal fighter 


H79-16867 
N79-16868 
B79- 16869 


P-8 active control 

Bighly maneuverable aircraft technology — - 
remotely piloted research vehicle 

Active controls for civil transports 

Suntan 

Summary report of the Turbulence Committee 


K79-16870 

H79-16871 

H79-16873 

H79-17001 


H79-17424 

Summary report of the Aircraft Design Committee 

N79-17430 

AIBCBAFT EB61BES 

Auxiliary gas turbine engines for aircraft — - 
Russian book 

A79-20672 

Advanced composite fan frame for the Quiet Clean 
Short-Haul Experimental Engine /QCSEE/ 

A79-20879 

Propnlsion integration of a supersonic cruise 
strike-f ighter 

(AIAA PAPEB 79-0100] A79-23531 

Experimental techniques used to evaluate 

propulsion systea interference effects on the 

cruise configuration of the Boeing C-14 

[AIAA PAPEB 79-0335] A79-23555 

Estimation of reliability from multiple 
independent grouped censored samples with 
failure times known 

A79-23643 

Discrete time slice simulation of replacement 
regnirements for aircraft engines 

A79-23796 

Suction fnel supply systems for turbine powered 
general aviation aircraft 

A79-24304 

The rotary combustion engine: A candidate for 

general aviation — - conferences 

[KASA-CP-2067] H79-15961 

Overview of RASA general aviation program 

N79-15962 

General aviation energy-conservation research 
programs 

N79-15963 

Development status of rotary engine at Toyo Kogyo 
for general aviation aircraft 

H79-15964 

Opdate of development on the new Audi BSD rotary 
engine generation for application to 
aircraft engines 

B79-15965 

Review of the Bbein-Flugzengbaa Bankel powered 
aircraft program — - ducted fan engines 

H79-15966 

Rotary engine developments at Curtiss-Bright over 
the past 20 years and review of general aviation 
engine potential with direct chamber injection 

N79-15967 

Engine requirements for future general aviation 
aircraft 

R79-15968 

Operating and performance characteristics of a 
duct burning turbofan engine with variable area 
turbines 

[ AD-A061026 ] R79-16857 

Air Force turbine engine emission survey. United 

States. Volume 1: Test summaries 

[ AD-A061532] H79-16858 

US Air Force turbine engine emission survey. 

Volume 3: Engine model summaries 

[AD-A061483] 1179-16859 

Propulsion-flight control integration technology 

N79-16872 

An investigation into voltage modulation in 
aircraft V.S.C.F. systems 

N79-17158 

Aircraft engine sump fire mitigation, phase 2 

(RASA-CB-135379] H79-17219 

AIBCBAFT BQQIPBBBT 

System considerations for airborne, high power 
superconducting generators 

A79-20548 

Aircraft dropwindsonde system 

A79-21466 

A modular approach to airborne research 
instrumentation 

A79-21963 
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AIBCBIPT POBl SISIEHS 


SUBJECT IHDEX 


Design of a flexible aircraft data acgoisition 
system for net^orological research 

ft79-21994 

Onega and VIF aircraft installations 

[FAE-TM-BAD-NAV-66 ] S79-15930 

Conspicuity assessnent of selected propeller and 
tail rotcr paint schemes 

rT>AA-AM-78-29 3 N79-16813 

A study of the effect of different can designs on 
l^ark 7 Hod 1 arresting gear performance 
r AD-A061486] N79- 16882 

Polyurethane foams for aircraft shock mounts. It 

Polyether based foams 

[ AD-A0614823 S79- 16989 

Operational aspects of remote sensing from aircraft 
[ NlB-HP-77036-0 ] H79-17304 

AIBCBAFI FUEL STSTEHS 

•Material and process control - Aircraft integral 
fuel tanks 

A79-24122 

Pdhesive sealing - A fuel leak deterrent for 

aircraft tanks 

A79-24123 

Development and flight test evaluation of fuel 
tank sealants for Hach 3+ aircraft 

A79-24124 

Dynamic laboratory evaluation of integral 
fuel-tank sealants 

A79- 24125 

Test of crash-resistant fuel system for general 
aviation aircraft 

[FAA-HD-78-122] N79- 16815 

Static electricity hazards in aircraft fuel systems 
f AD-A061450] N79- 17012 

AIBCBAFT FOBIS 

The potential of liguid hydrogen as a military 
aircraft fuel 


A79-20773 

Alternative hydrocarbon fuels; Combustion and 

chemical kinetics synthetic aircraft fuels 

[AD-A061050] S79-17011 

AIBCBAFT GTIICABCE 

Development of a digital guidance and ccntrol law 
for steep approach automatic landings using 
modern control technigues 

[NASA-CB-30741 H79-16824 

AIBCBAFT EAZABDS 

Smoke hazards from aircraft materials 

A79-20856 

laboratory fire testing of cabin materials used in 
commercial aircraft 


An evaluation of the bird/aircraf t strike 
at Dover Air Force Base, Delaware 
tAD-A061297] 

An evaluation of the bird/aircraf t strike 
(BASH) at area C-62, iglin AFB, PL 
[AD-A061371] 

Lightning hazards to aircraft 


A79-24177 

hazard 

N79-16819 

hazard 

N79-16820 

B79-17420 


AIBCBAFT BIDBABIIC STSTBHS 

Engineering studies of aircraft hydraulic drives 
Pussian book 


A79-20671 

AIBCBAFT IBSTBUflEBTS 

Hicroprocessor control cf aircraft DHE 

A79-21965 

Sodar and aircraft measurements of turbulence 
parameters within cooling tower plumes 

A79-21967 

Simultaneous measurements of turbulence in the 
lower atmosphere ueing sodar and aircraft 

A79-21968 

Failure modes and redundancy analysis for the 

Hultif unction Inertial Reference Assembly (RIBA) 

[ AD-A061449] W79- 16834 

AIBCBAFT LABDIH6 

Simulating the visual approach and landing 

B79-15975 

Environmental requirements for simulated 

helicopter/VTOL operations from small ships and 
carriers 


N79-15978 

Visibility modelling for a landing simulator with 
special reference to low visibility 

N79-15982 

A method to determine the delays of landing 
aircraft with respect to runway capacity 
[HLB-HP-77016-0] H79- 16835 


AIBCBAFT LABBCHI1I6 DEVICES 

Launch and Recovery — - technology assessment 

H79-15951 

AIBCBAFT HAIHTS11AHCE 

Phosphoric acid non-tank anodize /PAHTA/ process 

for repair bonding of aluminum aircraft 

surfaces 

A79-20815 

The logistics of life cycle cost - — in operations 
and support systems for fighter aircraft 

A79-23628 

Reliability and maintainability growth of a 
modern, high performance aircraft, the F-14A 

A79-23629 

Discrete time slice simulation of replacement 
requirements for aircraft engines 

A79-23796 

Repair of directionally solidified airfoil 
components 

A79-24134 

Tnrbine airfoil repair 

A79-24144 

AIBCBAFT HABEBVFBS 

Highly maneuverable aircraft technology — - 
remotely piloted research vehicle 

F79-16871 

AIBCBAFT BODBIS 

Fluctuating loads measured on an over-the-wing 
supersonic jet model 

r NASA -TP-1 366] N79-16641 

AIRCRAFT BOISE 

Theoretical modeling of high-speed helicopter 
impulsive noise 

A79-22474 

General aviation interior noise study 

H79-16640 

Blown flap noise prediction 

[BASA-CB-158978] B79-16648 

Heasurements of acoustic sources in motion 

[ NASA-TH-78819] N79-16649 

Analysis of noise in OS army aircraft 

[AD-A061351] N79-16844 

AIBCBAFT PARTS 

Some engineering property comparisons for 7050 and 
AZ 74.61 die forgings 

A79-23895 

Failure analysis of aerospace components 

A79-24235 

Stress-peen straightening of complex machined 
aircraft parts 

A79-24254 

AIBCBAFT PEBFOBBABCB 

Availability and use of weather data - — in 
general aviation 

A79-22711 

Effect of lip and centerbody geometry on 
aerodynamic performance of inlets for 
tilting-nacelle 7T0L aircraft 
[AIAA PAPEB 79-0381 ] 

Impact of cruise speed on productivity of 
supersonic transports 
[AIAA PAPEB 79-0231 ] 

Longhorns into service Learjet 28/29 

structures and performance capabilities 

A79-24183 

Longitudinal notion of an aircraft in unsteady flow 

A79-24194 

The development and implementation of algorithms 
for an A-7E performance calculator 
[AD-A061344] N79- 16841 

AIBCBAFT PBODOCTIOB 

Beliability based quality /EBQ/ technique for 

evaluating the degradation of reliability during 
manufacturing --- for army helicopter systems 
and components 

A79-23631 

CP-140 aircraft reliability program - A 'tailored* 
management approach 

A79-23632 

Composite wing/f uselage integral concept 

A79-24078 

Advanced composite cover to substructure 

attachment technology for aircraft wing skin 

A79-24079 

Superplastic forming/dif fusion bonding technology 
in the OSAF/HcDonnell BLATS program --- Built-up 
Low-cost Advanced Titanium Structures for F-15 

A79-24082 


A79-23509 


A79-23570 
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SUBJECT leOEX 


&1BFOI1S 


Tbe PABST prograi - A validatioo of bosdiog 

pfiiary stroctnre --- Prmary Adhesively Bonded 
Stroctnte Technology for alnoinua aircraft parts 

A79-2q083 

Cast alnsinna strnctnres technology — - for large 
priaary aircraft 

A79-2«08a 

Tooling and asseably procednres, serviceability 
progran eleaents - — for aircraft conposite 
structures 

A79-2a090 


AIBCBAET BBIIABIIITI 

An analysis of the nev construction regulations 
for ailitary and civil aircraft construction 
with respect to tbe deaonstration of 
serviceability 

[DGIB PAPEB 78-193] A79-20494 

Reliability and Qaintainability growth of a 
BOdern, high perfornance aircraft, the E-14A 

A79-23629 

Reliability based quality /RBQ/ technique for 

evaluating tbe degradation of reliability during 

laanuf acturing for aray helicopter systens 

and conponents 

A79-23631 

CP-140 aircraft reliability program - A ’tailored* 
Ban age Bent approach 

A79-23e32 


AIBCBAFT SAFETl 

Separation and collision risk in air traffic control 

^79-23858 


A study of aircraft towing as proposed for 

Boston-logan International Airport airfield 

surface Bovenents 

fFAA-AEQ-77-5] N79-16881 

Static electricity hazards m aircraft fuel systems 
CAD-A061450] H79-17012 

iBproveoent of overload capability of air carrier 
aircraft tires 

[FkA-BD-78-133] N79-17229 

AIBCBAFT STABILITT 

Tbe estimation of lateral-directional aerodynamic 
derivatives at subsonic speeds 

R79-1S909 

Tcaasonic/supersoaic longitudinal aerodynamic 
derivatives — prediction methods in aircraft 
design 

F79-t5911 


lateral-longitudinal cross-coupling effects -— on 
aircraft stability 

N79- 15912 

Transonic/supersonic lateral aerodynamic derivatives 

stability and control estimates for aircraft 

design 

H79-15913 


Aerodynamic inputs for problems in aircraft 
dynamics, volume 2 

r VKI-IS-99-VOI-2 ] R79-15914 

The use of panel methods with a view to problems 
in aircraft dynamics 

rnLB-HP-77009-U] N79-15916 

The response of aircraft to discrete ramp gusts 

[BAE-TB-771651 H79- 15971 

AIBCBAFT STB0CTUBES 

Composite components under impact load and effects 
of defects on the loading capacity 
[DGIB paper 78-190] A79-20491 

An analysis of the new construction regulations 
for military and civil aircraft construction 
with respect to the demonstration of 
ser viceability 

[DGIR paper 78-193] A79-20494 

Analytical life estimation for helicopter conponents 
[BGLE paper 78-195] A79-20495 

EstimaticD of the nsefnl life of the lower chord 

of the girder of the PC-7 'Turbc-Trainer* 
fDGlR PAPER 78-198] A79-20498 

The role of metallurgy in aircraft accident 
investigation and litigation 

A79-22710 

Vibration and flutter investigations of aircraft 
with special nonlinear structural properties 

A79-24073 

Tbe effects of lightning and nuclear 

electromagnetic pnlse on tbe composite aircraft 

A79-24077 

Composite wing/fnselage integral concept 

A79-24078 


Advanced composite cover to substructure 

attachment technology — - for aircraft wing skin 

A79-24079 

Present and future developaents in aerospace 
•aterials and structures 

A79-24081 

Snperplastic forming/dif fusion bonding technology 
in the DSAF/RcDonnell BLATS program — - Built-up 
Low-cost Advanced Titanium structures for F-15 

A79-24082 

The PABST prograa - A validation of bonding 

primary structure --- Primary Adhesively Bonded 
Structnre Technology for aluminam aircraft parts 

A79-24083 

Cast alaminam structures technology for large 

primary aircraft 

A79-24084 

Lowercost structure by substituting AF1410 steel 
for titanium in airframes 

A79-24085 

The cemparative evaluation of prebond surface 
treatments for titanium --- military aircraft 
structures 

A79-24086 

Roisture/temperature effects upon mean strength of 
cOBposite-to-metal adhesively bonded joint 
elements for P-16 aircraft 

A79-24087 

Tooling and assembly procedures, serviceability 

program elements for aircraft composite 

structures 

A79-24090 

Badome design/fabrication criteria for supersonic 
EB aircraft — - EF-111 

A79-24091 

Experience with net-shape processes for titanium 
alloys 

A79-24100 

Oxide morphologies on aluminum prepared for 
adhesive bonded aircraft structures 

A79-24106 

A Study of the effects of aircraft dynamic 
characteristics on structural loads criteria 
[ST3-TR-1099-1 ] H79-16838 

Assessment of state-of-the-art of in-service 
inspection methods for graphite epoxy composite 
structures on commercial transport aircraft 
c HASA-CR-1 58969 ] H79- 17252 

AIBCBAFT SUBVIVA6ILITT 

The effects of lightning and nuclear 

electromagnetic pulse on tbe composite aircraft 

A79-24077 

General aviation airplane structural 
crashworthiness programmers manual 
[FAA-BD-78-120] 

AIBCBAFT TIBBS 

Improvement of overload capability of air carrier 
aircraft tires 

[FAA-RD-78-133] B79-17229 

AIBFIBID SOBFACB BOVBBBBTS 

Reducing air pollutant emissions at airports by 
controlling aircraft ground operations 

A79-23744 

A study of aircraft towing as proposed for 

Boston-logan International Airport airfield 

surface movements 

CPAA-AEQ-77-5] N79-16881 

AIBFOIX FBOFIIBS 

To the problem of starting and airfoil-shape 

optimization of tbe supersonic compressor cascade 

A79-20566 

Experimental verification of annular wing theory 

A79-20661 

Determination of the wave drag of an airfoil in a 
transonic flow by shear interferometry 

A79-21417 

Engineering analysis of dynamic stall 

A79-24215 

numerical predictions of the unsteady lift 
development on airfoils in a viscous fluid 

A79-24216 

AIBFOILS 

Unsteady flows subsonic and supersonic 

aeroelasticity oscillating airfoils and 
displacement bodies 
[DGIB PAPER 78-222 ] 

Repair of directionally solidified airfoil 
conponents 


H79-16814 


A79-20480 


A79-24134 


A-7 



aiBFBABE BITEBiaiS 


SOBJECT IBDBX 


Tqrbine airfoil repair 

a79-2qi4«l 

Effects of periodic changes in free strean 

velocity on flows over airfoils near static stall 

179-24214 

Heat transfer investigation of laiinated tarbine 
airfoils 

179-24291 


Calcalation of the planar supercritical flow over 
a NISI supercritical profile 

rNASl-CB- 111888 ] N79-15904 

The influence of sweep on the aerodynamic loading 
of an oscillating NACA0012 airfoil. Volume 2: 

Data report 

CHASA-CE-145350] R79-16801 

Structural analysis of hollow blades: 'Torsional 

stress analysis of hollow fan blades for 
aircraft jet engines 

[NlL-TB-533] H79- 17261 

IIBPBIBE HlTEBlilS 

Present and future developments in aerospace 
materials and structures 

179-24081 

Cast aluminum structures technology for large 

primary aircraft 

179-24084 

Icwercost structure by substituting 1P1410 steel 
for titanium - — in airframes 

179-24085 

Structural design, tooling and manufacturing of a 
composite TE-16 forward fuselage 

179-24111 


A helicopter fuselage design concept 

179-24142 

Thermomechanical treatment of aluminum alloys 

airframe materials 

[BIB-HP-77031-0] 479-16967 

1 second series of exploratory acoustic fatigue 
tests using a shaker 

[NI.B-TB-78002-0] N79-17270 

ilBFBlBES 

Preliminary flight and wind tunnel comparisons of 
the inlet/airfcame interaction of the E-15 
airplane 

run PAPEB 79-01021 179-23513 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-1: Harmonic 

analyses of airframe surface pressure data, runs 
7-14, forward section 

riD-10613591 B79-16807 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-C: Harmonic 

analysis of airframe surface pressure data, runs 
7-14, aft section 

( ID-106 1 360 ] R79-16808 

Interactional aerodynamics of the single rotor 
helicopter configuration, volume 2-D: Harmonic 

analyses of airframe surface pressure data, runs 
15-22, forward section 

[ID-1061079] U79-16809 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-F: Harmonic 

analyses of airframe surface pressure data, runs 
15-22, aft section 

[lD-1061080] B79-16810 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-G: Harmonic 

analyses of airframe surface pressure data, runs 
23-33, forward section 

r AD-1061361 ] B79- 16811 

The prediction of lightning-indoced voltages on 
metallic and composite aircraft 

B79- 17422 


AIBLIBE OPEB&TIOBS 


Impact of cruise speed on productivity of 
supersonic transports 

[1111 FIPBF 79-0231] 179-23570 

Dynamic simulation studies of fuel conservation 
procedures used in terminal areas 

179-23581 

1 look at the near future computerized flow 

control systems for ITC 

179-23585 

ATC delays - The number one problem in the next 
decade 

179-23586 


IIBFIIBS PBODOCTIOB COSTS 

Introducing cost effectiveness into the tactical 
airplane design cycle in a cost effective manner 
[1111 PAPEB 79-0235] 179-23568 

Composite wing/fuselage integral concept 

179-24078 

IIBPOBT 1I6BTS 

Approach light aiming criteria 

[HAEC-911 ] B79-16880 

IIBPOBT PI1BB1B6 

The Dalles Airport pressure-sensor array for 
gust-front detection - System design and 
preliminary results 

179-21919 

IV-IHOS and IDTOB - An update - — Iviation 
Automated Feather Observation System and 
lOTomated OBservation systems 

179-21920 

Heasorement and analysis of airport emissions 

179-23741 

Updated model assessment of pollution at major 
O.S. airports 

179-23745 

IIBPOBT TOBBBS 

Engineering and development program plan* 

Ter Biual/tower control 

[P11-BD-14-2A] B79- 16832 

IIBPOBTS 

Evolution of a TBICOB terminal guidance system 

for Bew York area airports 

179-23597 

Reducing air pollutant emissions at airports by 
controlling aircraft ground operations 

179-23744 

Terminal area delay and fuel consumption analysis 
[Pll-EB-78-20] B79-16826 

Evaluation of threshold and prethresbold lights 
for medium intensity approach lighting systems 
[PAl-Bl-78-44] N79-16878 

1 study of aircraft towing as proposed for 

Boston-Logan International Airport — - airfield 
surface movements 

[PAl-lEQ-77-5] H79-16881 

Echo interpretation of severe storms on airport 
surveillance radars 

[AD-1061085] B79-17123 

Heasniement and analysis of airport emission 

[ID-1061295] H79-17361 

IIBSBIFS 

The Sunsbip --- solar powered airship design 

179-22324 

1I60BITBBS 

The development and implementation of algorithms 
for an 1-7E performance calculator 
[ID-1061344] B79-16841 

IITBBBITIBG CUBBBBT 

In investigation into voltage modulation in 
aircraft V.S.C.P. systems 

B79-17158 


ILDBIBUB 

Phosphoric acid non-tank anodize /PARTI/ process 

for repair bonding of aluminum aircraft 

surfaces 

179-20815 

Relative behavior of graphite/epoxy and aluminum 
ID a lightning environment - — aircraft safety 
considerations 

179-20864 

The PABST program - 1 validation of bonding 

primary structure Primary Adhesively Bonded 

Structure Technology for alnminum aircraft parts 

179-24083 

Cast aluminum structures technology - — for large 
primary aircraft 

179-24084 

1 cyclic load test for environmental durability 

evaluation of bonded honeycomb structure 

aircraft 11 panels 

179-24089 


ILUHIBOB ILIOTS 


Some engineering property comparisons for 7050 and 
IZ 74.61 die forgings 

179-23895 

An automated system for phosphoric acid anodizing 
of aluminum alloys 

l79-2f»107 

Stress-peen straightening of complex machined 
aircraft parts 

179-24254 
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SUBJECT IBDEX 


ATTACK AIBCBAET 


A feasibility study for de^elopient of structural 
aluainua alloys froa rapidly solidified powders 
for aerospace structural appllcatious 
[AD-A061428] H79-16958 

Heat treataeut studies of aluaiuua alloy forgings 
of the AZ 74.61 type. Fatigue cracX propagation 
perforaance under aaneuver spectraa loading 
[HLB-TB-76074-0] B79-16965 

Residual strength of the aluoinua alloy 7475-T76 
at low teaperatures 

[ BB1-TB-76103-U ^ H79-16966 

TberDOoecbanical treataent of aluainua alloys 

airfraae aatenals 

[BIB-HP-77031-0] H79-16967 

Soae engineering property ccaparisons for 7050 and 
AZ 74.61 die forgings 

[HLR-rP-77040-0 ] 479-169C8 

Influence of corrosion daaage on fatigue crack 
initiation 

C NLB-TR-75080-0 ] H79-17269 

ALOHIBOfl OXIDES 

Oxide aorpfaologies on aluainoa prepared for 
adhesive bonded aircraft structures 


A79-34106 


ABPIITODE BODOLATIOB 

An investigation into voltage Dodulation in 
aircraft V.S.C.p, systeas 

N79-17158 

AHEBOBETSBS 

Response and other characteristics of a flat 
bladed, dual pitch propeller aneDOneter 

A79-21914 


ahgie of attack 

Aerodynanics of slender bodies at high angles of 
attack 


A79-22393 

Computation of supersonic viscous flows over 
ogive-cylinders at angle of attack 
fAIAA PAPER 79-0131] A79-23S17 

F-16 high-alpha flight control characteristics and 
control system concept 

fAIAA PAPFE 79-0403] A79-23577 

Aerodynamics and heat transfer of transonic 

turbine blades at off-design angles of incidence 

A79- 24295 

Aerodynamic characteristics at high angles of attack 

^ H79-15917 

abhdiab eiov 

Experimental verification cf annular wing theory 

A79-20661 

ahodizihg 

Phosphoric acid uon-tank anodize /PARTA/ process 
for repair bonding --- of aluminum aircraft 
surfaces 


A79-20815 

An automated system for phosphoric acid aoodiziug 
of aluminum alloys 

A79-24 107 

ABTEBBA DESIUB 


Design of FBF and DBF communications air/ground 
antennas 

[FAA-BD-79-7] R79- 17078 

ABTEBBA BADIATIOB PATTE6BS 


Computation of the radiation characteristic of 
antennas cn complicated structures in the high 
frequency case. Principle of the geometrical 
theory cf diffraction 

[DFVlB-FB-78-02] B79-16184 

ABTISDBSABIBE BABFABS AIBCBAFT 

CP-140 aircraft reliability program - A ‘tailored' 
man age me nt approach 

A79-23632 


APPBOACH COBTBOI 

Comparative study of flare control laws 

optimal ccDtroi cf b-737 aircraft approach and 
landing 

[BASA-CE-158114] B79-16822 

APPBOACH IBDICATOBS 

Approach light aiming criteria 

rNAEC-911] B79-16880 

ABSA BAFIGATIOB 


Impact of area navigation cn controller 
productivity and ATC system capacity 
CFAA-BD-78-51] H79- 16825 

ABBSD FOBCES (OIITEB STATES) 

O.S. Coast Guard utilization of remote sensing 
techniques fcr ocean surveillance 

179-22673 


Air Force turbine engine emission survey. Onited 
States. Volume 1: Test summaries 

( AD-A061532] B79-16858 

OS Air Force turbine engine emission survey. 

Volume 3: Engine model summaries 

t AD-A061483] H79-16859 

A8BSSTIB6 GBAB 

A study of the effect of different cam designs on 
Hark 7 Hod 1 arresting gear performance 
( AD-A061486 ] F79- 16882 

ASPECT BATIO 

The effect of a transversely injected stream on 
the flow through turbine cascades. Ill - 
Influence of aspect ratio 

(ASHE PAPEB 78-GT-24] A79-22330 

ASSSBBtIBG 

Tooling and assembly procedures, serviceability 

program elements for aircraft composite 

structures 

A79-24090 

ASTBPTOTIC BBTBODS 

An alternative approach to the high aspect ratio 
wing with jet flap by matched asymptotic 
expansions 

A79-21997 

ATHOSPBSBIC 60DBDABT lATBB 

A small aircraft gnst-probe system for studies of 
boundary layer convection and transport 

A79-21972 

ATBOSPBEBIC CIBCOIATIOB 

The status of air notion measurements on NCAB 
aircraft 

A79-21973 

Analysis of air motion neasDrements from aircraft 

A79-21992 

ATHOSPBSBIC DIPPDSIOB 

Atmospheric dispersion modeling --- for air 
pollutants 

A79-23742 

ATBOSPBEBIC BIBCTBICITT 

Lightning hazards to aircraft 

B79-17420 

Summary report of the Lightning and Static 
Electricity Committee 

H79-17427 

ATBOSPBEBIC BODEIS 

Atmospheric dispersion modeling --- for air 
pollutants 

A79-23742 

ATHOSPBSBIC PB7SIC5 

Research aircraft and their capabilities --- in 
atmospheric environmental measurements 

A79-21971 

ATHOSPBBBIC T2BPBBAT0BB 

A comparison of temperatures and winds reported by 
the Concorde SST with data obtained from 
rawiDsonde and satellite 

A79-21991 

ATBOSPBEBIC TDBB0LB1CE 

Sodar and aircraft measurements of turbulence 
parameters within cooling tower plumes 

A79-21967 

Simultaneous measurements of turbulence in the 
lover atmosphere using sodar and aircraft 

A79-21968 

The Cessna-207 aircraft turbulence and temperature 
measuring system 

A79-21974 

Longitudinal notion of an aircraft in unsteady flow 

A79-24194 

Hon-Gaussian structure of the simulated turbulent 
environment in piloted flight simulation 

H79-15980 

Bandling qualities of a simulated STOL aircraft in 
natural and computer-generated turbulence and 
shear 

H79-15981 

Summary report of the Turbulence Committee 

H79-17424 

ATTACBBBBT 

Advanced composite cover to substructure 

attachment technology --- for aircraft wing skin 

A79-24079 

ATTACK AIBCBAFT 

Propulsion integration of a supersonic cruise 
str ike-f ighter 

[AIAA PAPER 79-0100] A79-23531 

Feasibility study of mini-BPV for attack 

H79-15953 
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IDDITOBY DEFECTS 


SUBJECT IHDEl 


4UD1TOBY DEFECTS 

Analysis of noise in US any aircraft 

tAD-A061351] U79-16844 

AODITOBT PBBCEPTIOH 

On the londness of sonic boons and other lopulsive 
sounds — - auditory perception 

[OTIAS-2361 N79-17658 

AOTOBATIC COHTBOI 

'’’he future - ABTS III - — Autonated Badar Terminal 
Systems for air traffic control 

A79-22705 

Automated VHP Frequency Assignment System (PAS) 
for PAA air traffic control communications 
fAD-A0613363 H79-16172 

ATABS/ATC simulation tests with site-adaptation 
logic 

[FAA-NA-78-42] B79-16879 

AOTOBATIC lABDIHG COHTEOL 

Comparative study of flare control laws 

optimal control cf h-737 aircraft approach and 
landing 

[HASA-CE-158114 3 H79- 16822 

Development of a digital guidance and control law 
for steep approach automatic landings using 
modern control techniques 

[NASA-CB-3074] N79- 16824 

AOTOBATIC TEST BQOIPBEHT 

Dynamic response testing of gas turbines 

[ASHE PAPEE 78-GT-31] A79-22332 

AOTOBATIOl 

ATC operations in first decade of en route 
automation 

A79-23582 

A Hodular C3 concept for air traffic control — - 
Command Control Communications 

A79-23591 

AOTOHOBIIE EBGIBES 

Update of development on the new Audi BSO rotary 
engine generation — - for application to 
aircraft engines 

R79-15965 

AUXIIIIBI PBOPOtSIOB 

Autiliary gas turbine engines for aircraft — - 
Russian boo)i 

A79-20672 

Avionics 

Aerospace and military - Progress in space 

structure research, aircraft landing systems, 
integrated optics, and digital communications 

A79-20559 

Airborne Early Warning Bimrod /Chadwick Hemorial 
lecture/ 

A79- 20886 

A computer-controlled avionics-data acquisition 
system 

[HLB-BP-78004-0 ] B79-16847 

AZIAX FIOB TOBBIHES 

Periodically unsteady flow in an imbedded stage of 
a multistage, axial-flow turbomachine 
[ASHE PAPEB 78-GT-6] A79-22328 

Small laminated axial turbine bot-rig test program 
[AD-A061062] N79-16056 

AXISTHBBTBIC FLOW 

Some low speed experimental results on the effects 
of swirl and velocity distribution on an 
axi-symmetric jet 

A79-21999 

Influence of fundamental parameters on the 

supersonic base flow problem in presence of an 
exhaust jet 

[AIAA PAPEB 79-0133] A79-23578 

B 

B-1 AIBCBAPT 

B-1 ride control 

B79-16876 

BALL 6BA6IB6S 

Filtration effects on ball bearing life and 
condition in a contaminated lubricant 
[ASHE PAPEB 78-I0E-34] A79-23246 

BASE FLOW 

A model of external burning propulsion 

[AIAA PAPEB 79-0358] A79-23549 

Influence of fundamental parameters on the 

supersonic base flow problem in presence of an 
exhaust get 

[AIAA PAPEB 79-0133] A79-23578 


BEAHS (S0PPO6TS) 

Application of the isothermal square bend process 
to F14 wing beams 

A79-24099 

fiSBDIBG 

Application of the isothermal square bend process 
to F14 wing beams 

A79-24099 

BBBDIB6 BOflSHTS 

LOADS: a computer program for determining the 

shear, bending moment and axial loads for 
fuselage type structures 

[HASA-CB- 151905] B79-17262 

BIBLI06BAPBIBS 

Bibliography on the fatigue of materials, 

components and structures. Volume 2 - 1951-1960 
--- Book 

A79-21725 

Boads and runways, snow removal and deicing 
techniques. A bibliography with abstracts 
[WTIS/PS-78/1284/5] H79- 16884 

BIBDS 

An evaluation of the bird/aircraf t strike hazard 
at Dover Air Force Base, Delaware 

[AD-A061297] B79-16819 

An evaluation of the bird/aircraf t strike hazard 
(EASE) at area C-62, Eglin APB, PL 

[AD-A061371] B79-16820 

BLADE TIPS 

Experimental investigation of effects of blade tip 
geometry on loads and performance for an 
articulated rotor system 

[SASA-TP-1303] B79-15938 

BLAST LOADS 

On the loudness of sonic booms and other impulsive 
sounds — - auditory perception 

[DTIAS-236] N79-17658 

BLOWOUTS 

Improvement of overload capability of air carrier 
aircraft tires 

[PAA-BD-78-133] B79-17229 

BOATTAILS 

Hass injection and jet flow simulation effects on 
transonic afterbody drag 

[AD-A061378] B79-17178 

B0DI-W1B6 AWD TAIL C0HFI60BATI0WS 

Advanced weapons carriage concepts through 
integrated design — - for aircraft 
(AIAA PAPEB 79-0092] A79-23534 

B0DT-WI1I6 COHFI60BATIOHS 

Hypersonic flow over conical wing-body combinations 

A79-22000 

Computational transonic design procedure for 

three-dimensional wings and ving-body combinations 
[AIAA PAPEB 79-0344] A79-23552 

Composite wing/fuselage integral concept 

A79-24078 

BOSIBG 737 AIBCBAPT 

Comparative study of flare control laws 

optimal control of b-737 aircraft approach and 
landing 

[HASA-CB- 1581 14] H79-16822 

600WDABT LATEB COWTBOL 

Evaluation of laminar flow control system concepts 
for subsonic commercial transport aircraft 
[ HASA-CB-158976] H79-15942 

BOOHDABI LATEB BQOATIOBS 

Determination of friction losses in a turbine 
blade boundary layer 

A79-23377 

BOOBDABT LATEB ELOW 

Experimental results on boundary layers and 
detached flows 

[DGIB PAPEB 78-220] A79-20479 

BOOBDABT LATEB SEPABATIOB 

Recent advances in the solution of 

three-dimensional flow over wings with leading 
edge vortex separation 

[AIAA PAPEB 79-0282] A79-23562 

Engineering analysis of dynamic stall 

A79-24215 


BOOBDABT LATEB STABILITY 

On the stability of the boundary layer on a 
transonic swept wing 

[AIAA PAPEB 79-0264] A79-23563 

Numerical predictions of the unsteady lift 
development on airfoils in a viscous fluid 

A79-24216 
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SOBJECT IHDEl 


CLOUD HEI6BT IBDICATOBS 


BODBDIBT L&YEB TBABSITIOB 

Distribntioc of the intcriittency factor along the 
transition region between laoinar and tarbnlent 
boundary- layers 

A79-21A21 

Anplificaticn factors at transition on an nnsvept 
ving in free flight and on a swept wing in wind 

tnnnel aircraft stability analysis 

[AIAA PAPEB 79-0267] A79-2356Q 

Detection of the transitional layer between 

laoinar and tarbnlent flew areas on a wing surface 

using an acceleroieter to leasure noise 

levels daring wind tunnel tests 

[NASA-CASE-lAR-12261-1 ] R79-16 805 

BOUHDABI LATEBS 

A new boundary-layer interaction technignes for 
separated flows 

[NASA-TH-78690] M79- 16802 

BOX BEARS 

Fatigue acceleration in box beais under necbanical 
and tfaernal stress (second series) 

[ ABC-B/n-3817] 879-16311 

BUFFETIBG 

SoDe features of the unsteady pressure field in 
transonic airfoil buffeting 

[AIAA PAPEB 79-0351] A79-23S50 

BULK BODULUS 

Full-scale engine tests of bulk absorber acoustic 
inlet treatoent 

[NASA-TH-79079] 879-16605 


C 

C-5 AIBCBAPT 

C-5A load alleviation active lift distribution 

control systea 

879-16875 

C-135 AIBCBAFT 

Ringlets give USAF KC-135 new look in life 

A79-23975 

CABS 

A study of the effect of different can designs on 
Bark 7 Bod 1 arresting gear perfornance 
CAD-A061086] 879-16882 

CABABO COBflGQBATIOBS 

A Study of canard-wing interference using 

experimental pressure data at transonic speeds 
[8ASA-TP-1355] 879-15902 

CAPTOBE EFFECT 

Capture-effect and sideband-reference glide-slope 
performance in the presence of deep snow 1977-1978 

[EFB-36-1] 879-16833 

CIBBOH FIBEB BEIBFOBCED PLASTICS 

Composite components under impact load and effects 
of defects on the loading capacity 
[DGLB PAPEB 78-190] A79-20991 

Aerospace usage versus commercial utilization of 
graphite fiber reinforced epoxy composites 

A79-20861 

Lightning conductive characteristics of graphite 

composite structures for aircraft protection 

A79-20866 

Hultidinensional advanced composites for improved 
impact resistance 

A79-24080 

CAB60 AIBCBAFT 

Large cargo aircraft: A technology assessment, 

volume 1 

[PB-2868S6/6] 879-15927 

Large cargo aircraft: A technology assessment, 

volume 2 

[PB-286897/a] 879-15928 

CASCADE FLOW 

To the problem of starting and airfoil-shape 

optimization of the supersonic compressor cascade 

A79-20566 

The effect of a transversely injected stream on 
the flow through turbine cascades. Ill - 
Influence of aspect ratio 

CASBE PAPEB 78-GT-24] A79-22330 

Propagation of inlet flow distortions through an 
axial compressor stage 

CASBE PAPEB 78-GI-3Q] A79-22335 

An integrated guasi-3D finite element calculation 
program for tnrbomachinery flows 

[ASHE PAPEB 78-GT-56] A79-22336 

An experimental study of pulsating flow in a three 
stage axial flow compressor 

A79-24221 


CASE BISTOBIBS 

Failure analysis of aerospace components 

A79-24235 

CASIB6 

A fundamental criterion for the application of 
rotor casing treatment in axial flow 
compressors 

A79-24220 

CASTIRGS 

Cast aluminum structures technology for large 

primary aircraft 

A79-24084 

CATB60BISS 

Havstar aircraft aerial system. Some initial 
considerations 

£ BAE-TB-BAD-NAV-44 ] 879-16183 

CBILIB6S (BBTBOBOIOGT) 

A9-A80S and AUTOB - An update Aviation 

Aotomated Reather Observation Systea and 
AUTomated OBservation systems 

A79-21920 

Visibility in aviation 

879-17419 

CBBTEBBODISS 

Effect of lip and centerbody geometry on 
aerodynamic performance of inlets for 
tilting-nacelle VTOL aircraft 

[AIAA PAPEB 79-0381] A79-23509 

CBBTBIFU6AL COBPBBSSOBS 

Experimental study on flow in a supersonic 
centrifugal impeller 

[ASBE PAPEB 78-GT-2] A79-22327 

Experimental investigation of unsteady phenomena 
in vaneless radial diffusers 

[ASHE PAPEB 78-GT-23] A79-22329 

Hethod for design and manufacture of the stage of 
a radial compressor 

A79-24196 


CBBAHZCS 

RASA thermal barrier coatings - Summary and update 

A79-21295 

CBSS8A AIBCBAFT 

The Cessna-207 aircraft turbulence and temperature 
measuring system 

A79-21974 

CBA88EL FLOR 

The flow at the inlet and in the throat region of 
a plane supersonic air intake 

A79-21420 

CBBHICAL ABALTSIS 

Ion chromatographic determination of sulfur in fuels 

A79-21222 

Evaluation of the application of some gas 

chromatographic methods for the determination of 
properties of synthetic fuels 

[8ASA-7H-79035] 879-16930 

CBBOHATOGBAPBT 

Ion chromatographic determination of sulfur in fuels 

A79-21222 


CIVIL AVIATIOB 

Availability and use of weather data in 

general aviation 

A79-22711 

ATC operations in first decade of en route 
automation 


A79-23582 


A 


look at the near future computerized flow 

control systems for ATC 

A79-23585 


ATC delays - The number one problem in the next 
decade 


A79-23586 

Integrated ATC development - The next decade: A 
Safety Board viewpoint 

A79-23587 

Annual review of aircraft accident data: US 

general aviation, calendar year 1977 

879-15925 

Aircraft accident reports: Brief format US Civil 

Aviation issue number 5 - 1976 accidents 
[8TSB-EA-77-3] 879-15926 

Active controls for civil transports 

879-16873 


CLOSED CIBCUIT TBLBVISIOH 

Becent advances in television visual systems 

879-15986 


CLOUD BBI6BT IBDICATOBS 
Visibility in aviation 


879-17419 
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CLOOD PHYSICS 


S06JBCT IHDSX 


CLOOD PHYSICS 

Cloud physics cbservations inside hailstcros with 
an armored aircraft data system 

a?9-21960 

COAXI&L FLOW 

Coaxial flow noise - Isothermal flow --- for 
turbojet engine exhaust 

h79-21595 

COLLISIOH iVOID&liCB 

Separation and collision risk in air traffic control 

A79-23858 

FAi BCAS concept, appendices A-E 

[FAA-EH-78-5-3-A] N79-16830 

FAA BCAS concept, appendices F-H 

[FAA-EH-78-5-3-B] N79-16831 

COHBAT 

Differences between simulation and real world at 
the lABG air to air combat simulator with a wide 
angle visual system 

W79-15997 

Banned air combat simulation: A tool for design 

development and evaluation for modern fighter 
weapon systems and training of aircrews 

H79- 15998 

Control-configured combat aircraft 

B79- 16868 

COHBQSTIOH 

Boundary conditions for pollution abatement of 
fast cook-offs and static tests 

rAD-A061093j N79-17362 

COHBOSYIOH CBAH6BBS 

The NASA high pressure facility and turbine test rig 

A79-21296 

Hydrogen enrichment for low-emission jet combustion 

A79-21347 

Gas turbine combustor cooling by augmented 
backside convection 

[ASHE PAPEB 78-GT-33] A79-22334 

COBHABD AND COBTBOI 

A Hodular C3 concept for air traffic control 

Command Ccntrcl Communications 

A79-23591 

Air traffic control by distributed management in a 
HLS environment 

N79-17h99 

COHHEBCIAL AIBCBAFT 

An analysis of the new construction regulations 
for military and civil aircraft construction 
with respect to the demonstration of 
serviceability 

[DGLB PAPEB 78-193] A79-20U94 

Composite structure applications for commercial 
aircraft 

A79-2087a 

Emissions of oxides of nitrogen from aircraft 

air quality impact 

A79-237U3 

Laboratory fire testing of cabin materials used in 
commercial aircraft 

A79-24177 

Evaluation of laminar flow control system concepts 
for subsonic commercial transport aircraft 
[NASA-CF-158976 ] N79-15942 

COHBUBICATIOB BQOIPHBNT 

Design of VHF and DBF communications air/ground 
antennas 

[FAA-BD-79-7] N79-17078 

COBHDBICATIOB SATELLITES 

Strategic satellite communications cone of age 

Air Force airborne and ground DBF teletype 
terminals 

A79-21350 

COBPOHEHT BEIIABIIITY 

Analytical life estimation for helicopter components 
[DGLE PAPEF 78-195] A79-20Q95 

Failure analysis of aerospace components 

A79-20235 

COHPOSITE STBDCTQBES 

Composite components under impact load and effects 
of defects on the loading capacity 
[DGLB PAPEB 78-190] A79-20491 

Wind-tunnel impellers in fiber-composite design 

for the Swiss Aircraft Works in Emmen, Switzerland 
[DGLB PAPEB 78-196] A79-20496 

Extensive cost reduction studies: Composite 

empennage ccmponent - 1-1011 commercial airliner 

A79-20807 


Composite structure applications for commercial 
aircraft 

A79-20674 

An advanced composite helicopter mam rotor hub 

A79-20876 

Advanced composite fan frame for the Quiet Clean 
Short-Haul Experimental Engine /QCSEE/ 

A79-20879 

The effects of lightning and nuclear 

electromagnetic pulse on the composite aircraft 

A79-24077 

Composite wing/f uselage integral concept 

A79-24078 

Advanced composite cover to substructure 

attachment technology — - for aircraft wing skin 

A79-24079 

Present and future developments in aerospace 
materials and structures 

A79-24081 

Roisture/temperature effects upon mean strength of 
composite-to-metal adhesively bonded joint 
elements --- for F-16 aircraft 

A79-24087 

Tooling and assembly procedures, serviceability 

program elements for aircraft composite 

structures 

A79-24090 

Badome design/fabrication criteria for supersonic 
EW aircraft EF-111 

A79-24091 

Pressure-controlled thermal expansion molding of 
advanced composite BPT wing structure 

A79-24093 

Structural design, tooling and manufacturing of a 
composite YF-16 forward fuselage 

A79-24111 

Tenperature/humldity criteria for advanced 
composite structures 

A79-24131 

Assessment of state-of-the-art of in-service 

inspection methods for graphite epoxy composite 
structures on commercial transport aircraft 
[NASA-CB-158969] H79-172S2 

C0BP6SSSIBLE BOOHDABY LAYEB 

On the stability of the boundary layer on a 
transonic swept wing 

[AIAA PAPEB 79-0264] A79-23563 

C0BPBES50B BLADES 

Experimental study on flow in a supersonic 
centrifugal impeller 

[ASHE PAPEB 78-GT-2] A79-22327 

Effect of compressor geometry on the unsteady 
regimes of a low speed compressor 

[OHEBA, TP NO. 1978-68] A79-24219 

Experimental evaluation of the effect of inlet 
distortion on compressor blade vibrations 
[ BASA-TH-79066 ] N79-16300 

COHFBESSOB BOTOBS 

Hethod for design and manufacture of the stage of 
a radial compressor 

A79-24196 

A fundamental criterion for the application of 
rotor casing treatment --- in axial flow 
compressors 

A79-24220 

Effect of casing treatment on performance of a 
two-stage high-pressure-ratio fan 

[ NASA -TP-1 409] H79-16852 

COBPBE5SOBS 

Theoretical and experimental investigation of the 
flow at the inlet of the vaned diffuser for a 
high pressure ratio centrifugal compressor 
[7KI-TN-125] B79-16241 

COBPDTEB 6BAPBICS 

Computer generated images for aircraft use 

A79-20792 

COHPDTEB PB06BABS 

An integrated quasi-3D finite element calculation 
program for turbomachinery flows 

[ASHE PAPEB 78-GT-56] A79-22336 

Adaptive approximations in finite element 

structural analysis — for aircraft components 

A79-22951 

General aviation airplane structural 
crashworthiness programmers manual 
[FAA-BD-78-120] N79-16814 
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S06JEC7 IBDEZ 


COOLIBG STS7EHS 


LOADS: a coapatec prograa for deteriiniog the 

shear, beodiog Boaeot and axial loads for 
fuselage type structures 

[NiSA-CB-151905] U79-17262 

COBPOTEB STS7BBS DES16B 

Design of a flexible aircraft data acguisation 
systeo for aeteorolcgical research 

A79-21994 

The future - ABTS III --- iutoaated Badar TerBinal 
Systeas fcr air traffic control 

A79-22705 

Plight test control by Beans of a nicroprocessor < I 

A79-2a3Q9 


COBPOTEB TECBBIQOES 

The laportance of exper ioenting in aerodynaaics 

and fluid aechanics cn-line wind 

tunnel-coBputer integration 

CDGIB PAPEE 78-229] A79-20H85 

Conputational aerodynamcs developnent and outlook 
/Dryden lecture in Besearch for 1979/ 

[AIAA PAPEE 79-0129] A79-23515 

A nodular C3 concept for air traffic control 

CoBBand Control CoBounications 

A79- 23591 

The lapleaentation and application of a sensor 
interfacing unit for strapdovn inertial systeos 
(BAl-TB-532] B79- 16821 

COHPUTEBIZSD DESI6B 

Engineering studies of aircraft hydraulic drives 
Bussian hook 

A79-20671 

Towards a realistic structural analysis/design 
system conputenzed aircraft design 

A79-22946 

Computational optiai^ation and wind tunnel test of 
transonic wing designs 

[AIAA PAPEB 79-0080] A79-23526 

Computational transonic design procedure for 

three-dimensional wings and wing-body coablnations 
[AIAA PAPEB 79-0340] A79-23552 

Introducing cost effectiveness into the tactical 
airplane design cycle in a cost effective manner 
[AIAA PAPEB 79-0235] A79-23568 

COHPQTEBIZEO SIBQIATIOB 

Computer calculation of aerodynamic 

characteristics of aircraft at supersonic 
velocities 

A79-21634 

Effects of turbulence model selection on the 
prediction of complex aerodynamic flows 
[AIAA PAPEE 79-0070] A79-23541 

Dynamic simulation studies of fuel ccnservation 
procedures used in terainal areas 

A79-23581 

Discrete time slice eioulatlon of replacement 
reguireaents for aircraft engines 

A79-23796 

The Lufthansa day/night coaputer generated visual 
system 

E79-15985 

Recent advances in television visual systems 

R79-15986 


COBCOBDB AIBCBAFT 

A comparison of temperatures and winds reported by 
the Concorde SST with data obtained from 
rawinsonde and satellite 

A79-21991 


COBFEBEBCES 

The rotary combustion engine: A candidate for 

general aviation — - ccnferences 

[BASA-CP-2067] B79- 15961 

Piloted Aircraft Environment Simulation Techniques 
[ AGABD-CP-2491 B79- 15973 

Alternative hydrocarbon fuels: Combustion and 

chemical kinetics - — synthetic aircraft fuels 

[AD-A061050] B79-17011 

COBICAL BODIES 

Hypersonic flow over conical wing-body combinations 

A79-22000 


COBICAl FlOB 

Influence of the transverse curvature of the lower 
surface on the conical supersonic flow field on 
a delta vehicle 

A79-21635 

Computation of supersonic viscous flows over 
ogive-cylinders at angle of attack 
[AIAA PAPEB 79-0131] A79-23517 


Investigation of cross flow shocks on delta wings 
in supersonic flow 

[AIAA PAPEE 79-0345] A79-23551 

COBTAIBSBIESS BEITS 

Free oscillations of a large drop in space 

[AIAA PAPEE 79-0225] A79-23571 

COBTAHIBATIOB 

Filtration effects on ball bearing life and 
condition in a contaminated lubricant 
[ASHE PAPEB 78-L0B-34] A79-23246 

COBTIHDOB FLOB 

The low-density channel of the Aerodynamic Institute 

A79-20761 

COBTBOL COBFIGDBED TBBICIBS 

Active controls in aircraft design 

[ AGABD- AG-234] B79- 16864 

Active controls in aircraft design. Executive 
summary 

H79-16865 

Control confignred vehicle design philosophy 

U79-16866 

Active-control design criteria 

U79-16867 

Control-configured combat aircraft 

N79-16868 

P-16 multi-national fighter 

N79-16869 

P-8 active control 

B79-16870 

Propulsion-flight control integration technology 

B79-16872 

Active controls for civil transports 

B79-16873 

Pnel conservative subsonic transport --- control 
surfaces activated by computers 

S79-16874 

B-1 ride control 

R79-16876 

COBTBOL EQOIPBEBT 

Evaluation of two inflow control devices for 
flight siDulation of fan noise using a JT1SD 
engine 

[BASA-TH-79072] H79-15969 

COBTBOL SOBP&CBS 

Puel conservative sobsonic transport control 
surfaces activated by computers 

B79-16874 

COBTBOL TBEOBT 

Development of a digital guidance and control lav 
for steep approach automatic landings using 
modern control techniques 

[NASA-CB-3074] H79-16824 

Active controls in aircraft design 

[ AGABD-AG-234 ] H79-16864 

Active controls in aircraft design. Executive 
summary 

N79-16865 

Highly maneuverable aircraft technology — - 
remotely piloted research vehicle 

N79-16871 

Propulsion-flight control integration technology 

H79-16872 

The optimal control frequency response problem in 

manual control of manned aircraft systems 

B79-17476 

C0B7ECTI0B CDBBSBTS 

A small aircraft gust-probe system for studies of 
boundary layer convection and transport 

A79-21972 

COB7ECTI7B BEAT TBABSPEB 

Jet cooling at the rim of a rotating disk 

[ASBE PAPEB 78-GT-25] A79-22331 

Gas turbine combustor cooling by augmented 
backside convection 

[ASHE PAPEB 78-GT-33] A79-22334 

Beat transfer investigation of laminated turbine 
airfoils 

A79-24291 

COBTEBGEBCE 

Adaptive approximations in finite element 

structural analysis for aircraft components 

A79-22951 

COOLIBG STSTEBS 

Sodar and aircraft measurements of turbulence 
parameters within cooling tower plumes 

A79-21967 

Gas turbine combustor cooling by augmented 
backside convection 

[ASHE PAPEB 78-GT-33] A79-22334 
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COBBOSIOB 


SOBJECT IBDBX 


Heat transfer 
airfoils 


investigation of laoinated turbine 

A79-24291 


COBBOSIOB 

Influence of corrosion damage on fatigue crack 
initiation 

[NLB-TB-75080-0] N79- 17269 

COST EFFECTIVBBBSS 

Extensive cost reduction studies: Composite 

empennage component - 1-1011 commercial airliner 

A79-20807 

Hanufacture of ring rolled components for gas 
turbine engines 

ft79-20884 

Introducing cost effectiveness into the tactical 
airplane design cycle in a cost effective manner 
[AIAi PAPEB 79-0235] A79-23568 

COST BBDOCTIOH 

Extensive cost reduction studies: Composite 

empennage component - 1-1011 commercial airliner 

A79-20807 

CBACK IHITIATI09 

Influence of corrosion damage on fatigue crack 
initiation 

[NIE-TB-75080-D] B79-17269 

CBACK PBOPAGATIOR 

Heat treatment studies of aluminam alloy forgings 
of the AZ 74.61 type. Fatigue crack propagation 
performance under maneuver spectrum leading 
[HlB-TB-76074-0] N79-16965 

CBASB 1ABDIB6 

Test of crash-resistant fuel system for general 
aviation aircraft 

[FAA-BD-78-122] R79- 16815 

CBASBES 

General aviation airplane structural 
crashvortbiness programmers manual 
[PAA-BD-78-120] H79- 16814 

CBITICAL tOADIBG 

Composite components under impact load and effects 
of defects on the loading capacity 
[DGLB PIPES 78-190] A79-20491 

Eatigue acceleration in box beans under mechanical 
and thermal stress (second series) 

[ABC-B/H-3817] K79-16311 

CBITICll 7BL0CITY 

Design and demonstration of a system for routine, 
boomless supersonic flights 

CFAA-BD-77-72] B79-16828 

CBOSS COOFLIIG 

lateral-longitudinal cross-coupling effects on 
aircraft stability 

H79-15912 

CBOSS FLOW 

Hypersonic flov over conical ving-body combinations 

A79-2200C 

Investigation of cross flov shocks on delta vings 
in supersonic flov 

[AIAA PAPEB 79-0345] A79-23551 

On the stability of the boundary layer on a 
transonic svept ving 

[AIAA PAPEB 79-0264] A79-23563 

CB0ISIB6 FLIGHT 

Impact of cruise speed on productivity of 
supersonic transports 

[AIAA PAPEB 79-0231] A79-23570 

COBS 

notion and force cuing requirements and techniques 
for advanced tactical aircraft simulation 

H79-15991 


CUBIH6 

Pressure-controlled thermal expansion molding of 
advanced composite EPV ving structure 


A79-24093 


CYCLIC LOADS 

A cyclic load test for environmental durability 
evaluation of bonded honeycomb structure - — 
aircraft A1 panels 

A79-24089 


D 

DATA ACQDISITIOH 

The RASA high pressure facility and turbine test ng 

A79-21296 

A nev airborne data system for atmospheric research 

A79-21964 


Design of a flexible aircraft data acquisition 
system for meteorological research 

A79-21994 

A computer-controlled avionics-data acquisition 
system 

[HLE-HP-78004-0] H79-16847 

Summary report of the Data Acquisition and 
Utilization 

E79-17432 

Acquisition of control information in a vind shear 

H79-17518 


DATA COBBXLATIOB 


On the application of certain statistical methods 
to vind-tonnel testing 

[ ABC-CP-1390] H79- 15919 

DATA PB0CBSSIB6 EQUIPH6HT 

The implementation and application of a sensor 
interfacing unit for strapdovn inertial systems 
[HAL-TB-532] N79-16821 

DATA SAHPLIB6 


Periodically unsteady flov in an imbedded 
a multistage, axial-flov turbomachine 
[ASHE PAPEB 78-GT-6] 

DATA TBABSBISSIOB 

Joint aircraft-ground systems automation: 
time data transmission requirements --- 
hazard vanning 


stage of 
A79-22328 
Beal 

for vind 
A79-23592 


DBCISIOI RARIBG 

ATAES/ATC simulation tests vith site-adaptation 
logic 

[FAA-HA-78-42] H79-16879 

DBFBBSE COaBOBICATIOBS SATELLITE SYSTEH 

Strategic satellite communications come of age 

Air Force airborne and ground DBF teletype 
terminals 

A79-21350 

DEGBBBS OF FBBBDOB 

Six degrees of freedom large motion system for 
flight simulators 

B79-15995 

Gust response analyses for ten general aviation 
aircraft using a tvo-degree-of-freedom pover 
spectral technique 

[ABAP-344] K79-16B61 

DEICIB6 

Boads and runvays, snov removal and deicing 
techniques. A bibliography vitb abstracts 
[RTIS/PS-78/1284/5] B79-16884 

DBLAiABB 

An evaluation of the bird/aircraf t strike hazard 
at Dover Air Force Base, Delavare 

[ AD-A061297] B79-16819 

DBLAY 

Terminal area delay and fuel consumption analysis 
[FAA-EB-78-20] H79-16826 

A method to determine the delays of landing 
aircraft vitb respect to runway capacity 
[B1B-HP-77016-D] R79-16835 

DELAYED FLAP APFBOACB 

Dynamic simulation studies of fuel conservation 
procedures used in terminal areas 

A79-23581 

DELTA BUGS 

Experimental results on boundary layers and 
detached flows 

[DGLB PAPEB 78-220] A79-20479 

Influence of the transverse curvature of the lover 
surface on the conical supersonic flov field on 
a delta vehicle 

A79-21635 

Investigation of cross flov shocks on delta wings 
in supersonic flov 

[AIAA PAPEB 79-0345] A79-23551 

Analysis of the zero-lift wave drag measured on 
delta wings 

[ABC-E/H-3818] N79-15921 

DESI6B ABALYSIS 

A functional evaluation of a thrust carrying 
cylindrical roller bearing design 

[ASHE PAPEB 78-LDB-28] A79-23241 

Introducing cost effectiveness into the tactical 
airplane design cycle in a cost effective manner 
[AIAA PAPEB 79-0235] A79-23568 

DIBS 

Some engineering property comparisons for 7050 and 
AZ 74.61 die forgings 
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flow at the inlet of the vaned diffuser for a 
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Snperplastic forsing/diff asion bonding technology 
in the DS4E/HcDonnell FLATS progran --- Bailt-np 
Low-cost idvanced Titanina Stroctares for P-15 

A79-24082 

DIGITAL COHPOTEBS 

Active controls in aircraft design 

[ AGABD-A6-2341 H79- 16864 

Propnlsion-f light contrcl integration technology 

B79- 16872 

DIGITAL BADAB STSTEBS 
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Systens for air traffic control 

A79-22705 

DIGITAL SIHOIATIOH 

Compatational aerodynanics developoent and outlook 
/Dryden Lecture in Besearch fcr 1979/ 

[AIAA PAPEfi 79-0129] A79-23515 

DIGITAL TECHBIQOES 

Coopater generated images for aircraft ase 

A79-20792 

Developoent of a digital gaidance and control law 
for steep approach antooatic landings using 
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[HASA-CB-3074] H79-16824 

DIBECTIQHAL ABTEBBAS 

FAA BCAS concept, appendices A-E 

[FAA-EH-78-5-3-A] F79- 16830 

FAA BCAS concept, appendices F*H 

[PAA-EB-78-5-3-B] B79-16831 
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antennas 

CPAA-BD-79-7] H79-17078 

DIBECTIOBAL SOlIOlPICATICH (CBTSTAIS) 

Bepair of directionally solidified airfoil 
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Plan for tho reliability and oa ictainability 

evaluation of the Discrete Address Beacon Systen 
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[FAA-BA-78-31 ] R79-17253 

DISPEBSIHG 


Atnospberic dispersion aodeling 
pollutants 


for air 

A79-23742 


DISPLAY DEVICES 

DEBD-HC - The new ATC systen in the FBG 

Display of Extracted Eadar Data-BiniCooputer 

A79-23589 

Touch entry device for air traffic control 

A79-23590 

Visual criteria for oat of the cockpit visual scenes 

R79-15S76 

flission environnent sioulation for Any rotorcraft 
developoent: Reguireoents and capabilities 

H79-15977 

Visual sioulation reguireoents and bardvare 

B79-15983 

The Lufthansa day/night cooputer generated visual 
systeo 

N79-15985 

Vide angle visual systeo developoents 

B79-15988 

DISTAHCB BEASOfilBG EQ0IF8EBT 

Ricroprocessor control cf aircraft DRE 

A79-21965 

DOCUHERTS 

The Shock and Vibration Digest, voluoe 10, no. 9 
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DBAG 

On the evaluation of wall interference in 
two-dioensional ventilated wind tunnels by 
subsonic linear theory 

[ABC-B/H-3819] H79- 15922 

DBAG HEASOBEHSliT 

Deteroination of the wave drag of an airfoil in a 
transonic flow by shear interf erooetry 

A79-21417 


DBAG fiSDDCTIOR 

Ringlets give OSAF KC-135 new look in life 

A79-23975 

DBOBS AIBCSAFT 

Design and operation of Epervier reconnaissance BPV 

B79-15952 

DBOPS (LIQOIDS) 

Free oscillations of a large drop in space 

[AIAA PAPEB 79-0225] A79-23571 

DBOPSOVDBS 

Aircraft dropwindsonde systeo 

A79-21466 

DUCTED FAB EB6IBBS 

Beview of the Bhein-Flagzeugbau Bankel powered 
aircraft prograo ducted fan engines 

H79-15966 

OYBABIC CBABACTEBISTICS 

Dynanic characteristics of flight sioulator ootion 
systens 

B79-15993 

A Study of the effects of aircraft dynanic 
characteristics on structural loads criteria 
(STI-TB-1099-1 ] B79- 16838 

DTBAHIC BESFOBSB 

Dynanic response testing of gas tarbines 

[ASHE PAPEB 78-6T-31] A79-22332 

The influence of sweep on the aerodynamic loading 
of an oscillating BACA0012 airfoil. Voluoe 2: 

Data report 

[BASA-CB-145350] N79-16801 

The optinal control frequency response problen in 
oanual control of nanned aircraft systems 

H79-17476 

DYBAHIC STBDCTOBAL ABALYSIS 

Analytical life estination for helicopter cooponents 
[DGLB PAPEB 78-195] A79-20495 

Vibration and flatter investigations of aircraft 
with special nonlinear structural properties 

A79-24073 

General aviation airplane structural 
crashvortbiness programaers oanual 
[FAA-BD-78-120 ] N79-16814 

DYBARIC TESTS 

Low speed testing techniques for v/STOI aircraft 
in the Princeton dynanic model track 
[AIAA PAPEB 79-0334] A79-23558 

Dynanic laboratory evaluation of integral 
fuel-tank sealants 

A79-24125 
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SABLY BABBIBG SYSTBRS 

Airborne Early Varning Nimrod /Chadwick Henorial 
lecture/ 

A79-20886 

ECOBOBIC IBPACT 

lopact of area navigation on controller 
productivity and ATC systen capacity 
[FAA-FD-78-51 ] B79-16825 

EDDY VISCOSITY 

Effects of turbulence model selection on the 
prediction of cooplez aerodynamic flows 
[Alhi PAPEB 79-0070] A79-23541 

EFFECTIVE PBBCBIVBD BOISE LEVELS 

On the loudness of sonic booms and other impulsive 
sounds — - auditory perception 

[DTIAS-236] . H79-17658 

BJECTOBS 

Theoretical study of simultaneous two-dimensional 
bigb-pressure and one-dimensional low-pressure 
flows of an ideal gas in e;)ector nozzles 

A79-22437 

Ejector optimization 

[ AD-A061251] B79-17172 

ELASTOREBS 

Development and flight test evaluation of foel 
tank sealants for Hach 3-^ aircraft 

A79-24124 

Dynamic laboratory evaluation of integral 
fuel-tank sealants 

A79-24125 

BLBCTBIC CQBBBIT 

Effects of lightning current waveform components 
on graphite/epoxy composite material --- 
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Systea coDsiderations for airbornef high power 
superconducting generators 

A79-20548 

electric POTBBTIIl 

Tbe prediction of lightning-induced voltages on 
aetallic and coaposite aircraft 

B79-17422 

SLSCTBICBL ER61HSSBIR6 

Standard avionic aodule study 

C AD-A061349] N79-16846 

EIBCTBIC&I BBOPBBTIBS 

Relative behavior of graphite/epoxy and aluainum 

in a lightning environnent aircraft safety 

considerations 

A79-20864 

Effects of lightning current vavefora conponents 

on graphite/epoxy conposite oaterial 

aircraft haxards 

A79-2086S 

EIECTBICAI BESIS1I7ITT 

Static electricity hazards in aircraft fuel systens 
[AD-A0614501 H79-17012 

BLECTBO-OPTICS 

Optoelectronic devices for flight vehicle control 
systens Russian book 

A79-20665 

ElBCTBOCORDOCTIflTT 

Lightning conductive characteristics of graphite 
coaposite structures - — for aircraft protection 

A79-20866 

BLECTBOHAGBBTIC COHF&TIBIIITI 

The effects of lightning and nuclear 

electroaagnetic pulse on the coaposite aircraft 

A79-24077 

ELBCTBOB&6HET1C BIBIDS 

The prediction of lightning-induced voltages on 
aetallic and coaposite aircraft 

B79-17422 

BIBCTBOa&GBBTIC IBTEBFBBERCB 

Applied ECH. Volute 1 — - Book 

A79-21800 

EIECTB0HAGB6TIC BQLSBS 

The effects of lightning and nuclear 

electroaagnetic pulse on the coaposite aircraft 

A79-24077 

BIECTBOBIC COQRT6BBEASOB6S 

Applied ECH, Voluae 1 Book 

A79-21800 

Badome design/fabrication criteria for supersonic 
EV aircraft - — EF-111 

A79-24091 

ELECTBORIC BOSUIBS 

Standard avionic nodule study 

[AD-A0613493 B79-16846 

ELEVATORS (CCBTBOL SUBBACES) 

Advanced conposite 727 elevator and 737 stabilizer 
prograas 

A79-20873 

EBEBGT COBSEBVATIOB 

Dynamic siaulation studies of fuel conservation 
procedores used in terainal areas 

A79-23581 

General aviation energy-conservation research 
programs 

R79-15963 

Energy efficient engine: Propulsion 

systea-aircraft integration evaluation 
[RASA-CB-1594881 B79-16850 

Fuel conservative subsonic transport control 

surfaces activated by coaputers 

H79-16874 

EHERGT CORVBBSIOS BEEICIBHCI 

Barine spey - SB1A propulsion nodule 

[ASHE PAPER 78-GT-58] A79-22337 

EBGIBE CORTBOI 

A sensitivity analysis for the F100 turbofan 

engine using the aultivariable Ryguist array 

feedback control design 

A79-23797 

Propulsion-flight control integration technology 

S79-16872 

ebgibe DESIGR 

Aerodynanics of fluid flow engines 

[DGLB PAPFE 78-226] A79-20483 

Auxiliary gas turbine engines for aircraft 

Russian book 

A79-20672 


Barine spey - SHIA propulsion module 

[ASBE PAPER 78-GT-58] A79-22337 

Method for design and manufacture of the stage of 
a radial coapressor 

A79-24196 

The rotary coabustion engine: A candidate for 

general aviation conferences 

[NASA-CP-2067] H79-15961 

Developaent status of rotary engine at Toyo Kogyo 
for general aviation aircraft 

K79-15964 

Update of developaent on the nev Audi RSU rotary 
engine generation for application to 

aircraft engines 

B79-15965 

Review of the Bhein-Flugzeugbau Rankel powered 
aircraft prograa ducted fan engines 

R79-15966 

Rotary engine developments at Curtiss-Wright over 
the past 20 years and review of general aviation 
engine potential with direct chamber injection 

R79-15967 

Engine regnireaents for future general aviation 
aircraft 

H79-15968 

Hew opportunities for future small civil turbine 
engines: Cverviewing the GATE studies 

[HASA-TH-79073] H79-16849 

Hew initiatives in high altitude aircraft 

H79-17000 


Suntan 


H79-17001 


BB6IHB PAIIOBB 

Estiaation of reliability from multiple 
independent grouped censored samples with 
failure tines known 

A79-23643 

Hake induced time-variant aerodynamics including 
cotor-stator axial spacing effects 

A79-24218 


BHGZHS IBIBTS 

Effect of lip and centerbody geometry on 
aerodynaaic performance of inlets for 
tilting-nacelle 7T01 aircraft 

[AIAA PAPEB 79-0381] A79-23509 

Aerodynamic performance of scarf inlets 

[AIAA PAPEB 79-0380] A79-23510 

Analysis of radiation patterns of interaction 

tones generated by inlet rods in the JUSD engine 
[HASA-TH-79074] H79-15960 

EBGIBE BOISE 

Heasured and predicted noise of tbe Avco-Iycoming 
IF-102 turbofan noise 

[HASA-TB-79069] H79-15957 

Analysis of radiation patterns of interaction 

tones generated by inlet rods in the JT15D engine 
[HASA-TB-79074] H79-15960 

EHGIHB PARTS 

HASA thermal barrier coatings - Summary and update 

A79-21295 

Estimation of reliability from multiple 
independent grouped censored samples with 
failure times known 


A79-23643 

Discrete time slice simulation of replacement 
requirements --- for aircraft engines 

A79-23796 

Bot isostatic pressing structural materials for 
ramjet applications 

A79-24103 


Repair of directionally solidified airfoil 
conponents 

A79-24134 

Testing of coatings and materials for jet engine 
components in simulated operational environments 
[HLB-HP-78001-D] H79-16860 

EHGIHE TESTIH6 lABOBATOBIES 

The HASA high pressure facility and turbine test rig 

A79-21296 

EBGIHB TESTS 

Dynamic response testing of gas turbines 

[ASHE PAPEB 78-GT-31] A79-22332 

Effect of forward velocity and crosswind on the 
reverse-thrust performance of a variable-pitch 
fan engine 

[AIAA PAPER 79-0105] A79-23512 

Full-scale engine tests of bulk absorber acoustic 
inlet treatment 

[HASA-TH-79079 ] H79-16645 
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results 
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P.STBOPI 

Effect of the entropy layer on the hypersonic floe 
around aerodyoaaic control surfaces 

A79-21«18 

ebvibobbeht effects 

Suoaary Report of the Icing Coasittee 

B79-17425 

SuBBary report of the Visibility Coaaittee 

H79-17426 

Suamary of the Aircraft Operations Coaaittee 

B79-17428 

Suamary report of the Data Acquisition and 
Utilization 

R79-17432 

BBVIBOBHERT BOILOTIOIi 

Some environaental and safety aspects of using 
hydrogen as a fuel 

A79-20774 

EBVI60HHERT SIBDIATIOB 

Piloted Aircraft Envircnaent Siaulatlon lechniques 
[ AGABD-CP-249 3 B79- 15973 

Bission environaent simulation for Army rotorcraft 
developnent: Regoireaents and capabilities 

B79-15977 

Environaental reguireaents for sioulated 

helicopter/VIOL operations froa small ships and 
carriers 

N79-15978 

Proposed advanceaents in siaulation of atmospheric 
phenonena for laproved training 

N79-15979 

EHVIBOHBEBTiL BCBITOBISG 

Research aircraft and their capabilities — - in 
atmospheric environaental aeasureoents 

A79-21971 

EHVIR0BBE1ITAI TESTS 

Naval Air Developaent Center's unique 
environaental test facilities 

A79-22161 

Quantification of the storage logistics tbernal 
enviroDoent --- envircnaental criteria for 
ordnance 

A79-22162 

A cyclic load test for environmental durability 
evaluation of bonded honeycomb structure — - 
aircraft Al panels 

A79-2408S 

BQtJATIONS OF HO7I0B 

A lov-frequency aeroelastic element method and its 
application to the baraonic gust respcnse 
analysis of a flexible airplane 

A79-21475 

Lateral-longitudinal cr css-coupling effects on 

aircraft stability 

H79-15912 

EBBOB ABAIISIS 

Adaptive approximations lo finite eleaent 

structural analysis for aircraft components 

A79-22951 

BX0AQST GASES 

Hydrogen enrichment for lov-emission yet combustion 

A79-21347 

Heasurement and analysis of airport eaissions 

A79-23741 

Eaissions of oxides of nitrogen from aircraft 

air quality impact 

A79-23743 

Updated model assessment of pollution at aajor 
U.S. airports 

A79-23745 

The feasibility of controlling turbine engine test 
cell particulate eaissions vitb a baghcuse 
[AD-A061120] N79-16855 

Air Force turbine engine eaission survey. United 
States. Vcluae 1: Test suaaanes 

[AD-A061532] H79-16858 

US Air Force turbine engine eaission survey. 

Voluae 3: Engine model suonaries 

[AD-A0614831 N79-16859 

fleasurement and analysis cf airport eaission 
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EXHAUST BOZZIBS 

Total pressure recovery of flared fan nozzles used 
as inlets 

A79-24178 


BXPBBIBBBTAL DBSI6H 

The laportance of experiaenting in aerodynaaics 
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tunnel-coapnter integration 

fDGlB PAPER 78-229] A79-20485 

EXTSBHAI COBBOSTIOB SWGIBSS 

A model of external burning propulsion 

[AlAA PAPER 79-0358] A79-23549 

BX7EBBAL STORE SBPABATIOB 

In-flight aeasureaent of aerodynamic loads on 
captive stores. Description of the aeasureaent 
equipment and coaparison of results with data 
froa other sources 

(B1R-HP-77028-U] N79-16812 

EXTEBBAL STORES 

lu-flight aeasureoents of captive loads on a store 
as compared with wind tunnel and mathematical 
SlBOlatlODS 

( AD-A060960] H79- 16806 

In-flight measurement of aerodynaaic loads on 
captive stores. Description of the measurement 
equipaent and comparison of results with data 
froa other sources 
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BXTSRBALLT BLOBB FLAPS 

Blown flap noise prediction 

[NASA-CR- 158978 ] N79-16648 
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F-8 AIRCRAFT 

F-8 active control 

N79-16870 

F-14 AIRCRAFT 

Reliability and aaintainability growth of a 
modern, high perforaance aircraft, the P-14A 

A79-23629 

RYPCSH ^Hydraulic Power Sharing system) 

f AD-A061408 ] N79-16863 

F-15 AIBCBAFT 

Preliminary flight and wind tunnel coapansoos of 
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[AIAA PAPER 79-0102] A79-23513 

Superplastic foraing/dif fusion bonding technology 
in the USAP/BcDonnell SLATS program --- Built-up 
Low-cost Advanced Titanium Structures for F-15 

A79-24082 

F-16 AIBCBAFT 

F-16 higb-alpha flight control characteristics and 
control system concept 

[AIAA PAPER 79-0403] A79-23577 

F-16 Bulti-national fighter 

N79-16869 

F-18 AIBCBAFT 

Perforaance characteristics of nonaxisyametric 
nozzles installed on the F-18 aircraft 
[AIAA PAPER 79-0101] A79-23532 

F-111 AIBCBAFT 

Badoae design/fabrication criteria for supersonic 
EB aircraft BP-111 

A79-24091 

FABBICATIOB 

Tooling and assembly procedures, serviceability 
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structures 

A79-24090 

FAIL-SAFE SISTBBS 

Failure modes and redundancy analysis for the 

flnltif unction Inertial Reference Assembly (BIBA) 

[ AD-A061449] N79-16834 

FAILURE BODES 

Filtration effects on ball bearing life and 
condition in a contaminated lubricant 
[ASHE PAPER 78-LUB-34] A79-23246 

Failure nodes and redundancy analysis for the 

nultif unction Inertial Reference Assembly (RIRA) 

[ AD-A061449] N79- 16834 

FABS 

Structural analysis of hollow blades: Torsional 

stress analysis of hollow fan blades for 
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FAB FIELDS 

The aerodynaaic and thermodynamic characteristics 
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distributions vertical takeoff aircraft 
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Book 
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Influence of corrosion damage on fatigue crack 
initiaticn 
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fatigue tests 

Composite components under impact load and effects 
of defects on the loading capacity 
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Trislander fatigue test progress 

A79-20885 
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Heat treatment studies of aluminum alloy forgings 
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A sensitivity analysis for the P100 tarbofan 
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879-15998 


Use of piloted simulation for studies of fighter 
depart nr e/s pin susceptibility 


879-15999 
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Investigation of cross flow shocks on delta wings 
in supersonic flow 
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a RASA supercritical profile 

[8ASA-CB-1 11888] 879-15904 
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Experimental investigation of effects of ^et decay 
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A79-21475 
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comparison with wind-tunnel data 
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FLIGBT CBABACTEBISTICS 
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A79-24183 
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systems --- Russian book 
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A79-24349 


The response of aircraft to discrete ramp gusts 

[RAE-TR-77165] 879-15971 

BTPOSB (Hydraulic Power Sharing system) 

[ AD-A061408] 879-16863 

Active controls in aircraft design 

[ AGABD-AG-234 ] 879-16864 

F-8 active control 

879-16870 

Propolsion-f light control integration technology 

879-16872 

Active controls for civil transports 

879-16873 
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SOBJBCT IBDEl 


FlOi DISlBIBOflOH 


Fael conservative sobsonic transport control 

surfaces activated by coaputers 

H79-16874 

C-5i load alleviation active lift distribotion 

control systeB 

H79-16875 

B-1 ride control 

N79-16876 

Suaoary report of the Turbulence Coiaittee 

H79-17424 

Suaaary of tbe Aircraft Operations Coinittee 

B79-17428 

FIICfiT HAZABCS 

An evaluation of the bird/aircraf t strike hazard 
at Dover Air Force Ease, Celavare 

[AD-A061297] B79-16819 

An evaluation of the bird/aircraf t strike hazard 
(EASB) at area C-62, Eglin IFB, Ft 

[AD-A061371] B79-16820 

FII68T OFEBATIOBS 

In-flight refuelling and the vorld of the eighties 
/Second Sir Alan Cobhaa Heaorial Lecture/ 

A79-20790 

FIIGBT SAFETY 

Integrated ATC developnent - The neit decade: A 
Safety Board viewpoint 

A79-23587 

Developnent, ezperiaental verification and 
application of prograa kbaSH for general 
aviation airplane structural crash dynanics 
[lB-28682] R79-16ei7 

Assessment of nev technologies for general 
aviation aircraft 

[GABC-4] N79-16837 

FII6ET SIBniATlQB 

Computer generated images for aircraft use 

A79-20792 

Low speed testing techniques for V/STOL aircraft 
in the Princeton dynaaic model track 
[AIAA PAPEB 79-03341 A79-23558 

Dynamic lahcratory evaluation of integral 
fuel-tank sealants 

A79-24125 

Evaluation of two inflow control devices for 
flight sivulatiCD of fan noise using a JT15D 
engine 

rWASA-TB-79072] B79-15969 

Piloted Aircraft Environment Simulation Techniques 
f AGABD-CP-249] H79- 15973 

Simulating tbe visual approach and landing 

N79-15975 

Hission environment simulation for Army lotorcraft 
development: Beguirements and capabilities 

N79- 15977 

NoD-Gaussian structure of the simulated turbulent 
environment in piloted flight simulation 

N79-15980 

Visual sisolaticn requirements and hardware 

N79-15983 

Low budget simulation in weapon aiming 

U79-15984 

The Lufthansa day/night computer generated visual 
system 

B79-15985 

A high resolution visual system for the simulation 
of in-fligbt refuelling 

B79-15987 

Bide angle visual system developments 

H79-15988 

Visually induced motion in flight simulation 

B79-15989 

Notion versus visual cues m piloted flight 
simulation 

B79-15990 

Notion and force cuing requirements and techniques 
for advanced tactical aircraft simulation 

H79-15991 

Influence of motion wash-out filters on pilot 
tracking performance 

U79-15992 

Hanned air combat simulation: A tool for design 

development and evaluation for modern fighter 
weapon systems and training of aircrews 

H79-15998 

Use of piloted simulation for studies of fighter 
departure/spin susceptibility 

N79-15999 


Tbe development and implementation of algorithms 
for an A-7E performance calculator 
[ AD-A061344] H79- 16841 

FIIGBT SIBOIATOBS 

The development and use of simulators for 

helicopter flight training in the Boyal Havy 

A79-20791 

Current deficiences in simulation for training 

B79-15974 

Proposed advancements in simulation of atmospheric 
phenomena for improved training 

H79-15979 

Handling qualities of a simulated STOI aircraft in 
natural and computer-generated turbulence and 
shear 

F79-15981 

Visibility modelling for a landing simulator with 
special reference to low visibility 

N79-15982 

Dynamic characteristics of flight simulator motion 
systems 

B79-15993 

Tbe development and evaluation of a g seat for a 
high performance military aircraft training 
simulator 

B79-15994 

Sii degrees of freedom large motion system for 
flight simulators 

N79-15995 

Differences between simulation and real world at 
the lABG air to air combat simulator with a wide 
angle visual system 

B79-15997 


FLIGHT TESTS 

Preliminary flight and wind tunnel comparisons of 
the inlet/airf name interaction of the P-15 
airplane 

[AIAA FAPEE 79-0102] A79-23513 

Development and flight test evaluation of fuel 
tank sealants for Hach 3-f aircraft 

A79-24124 

Flight test control by means of a microprocessor. I 

A79-24349 

Plight test evaluation of predicted light aircraft 
drag, performance, and stability 

(HASA-CB-158076 3 B79-15943 

Gust response and its alleviation for a bingeless 
helicopter rotor in cruising flight 
[AD-A0611343 H79-16862 

FLIGBT TBAIBI9G 

Tbe development and use of simulators for 

helicopter flight training in the Boyal Bavy 

A79-20791 

Visual criteria for out of the cockpit visual scenes 

B79-15976 

FXIGBT VBBICIBS 

Computer calculation of aerodynamic 

characteristics of aircraft at supersonic 
velocities 

A79-21634 


A model of eiternal burning propulsion 

(AIAA PAPEB 79-0358] A79-23549 

FIOBIDA 

An evaluation of the bird/aircraft strike hazard 
(BASE) at area C-62, Eglin APB, FI 

[AD-A061371] B79- 16820 

FL09 CBABACTEBISTICS 

Experimental study on flow in a supersonic 
centrifogal impeller 

[ASBE PAPEB 78-GT-2] A79-22327 

FLOS DISTOBTIOB 

Propagation of inlet flow distortions through an 
axial compressor stage 

(ASHE PAPEB 78-GT-34] A79-22335 

An experimental study of pulsating flow in a three 
stage axial flew compressor 

A79-24221 

Experimental evaluation of the effect of inlet 
distortion on compressor blade vibrations 
(BASA-TH-79066] H79- 16300 

Effects of inflow distortion profiles on fan tone 
noise calculated using a 3-D theory 
(BASA-TH-79082] N79-16647 

FLOH DISTBI6DTI0B 


BoD-conical flow past slender wings with leading 
edge vortex sheets 

(ARC-B/H-3814 ] B79-15920 
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Flow HB&SOBSflSBT 


SOBJECT IHDSZ 


The aerod^nanic and thernodynanic characteristics 
of foantains and some far field tenperature 
distribntions - — vertical takeoff aircraft 
gronnd effect 

[AD-a061335] E79-168«3 

FLOW BEASUBEHEBT 

The low-density channel of the Aerodynaeic Institote 

A79-20761 

Pitot-tabes at 90 and 180 degrees of yaw 

A79-20793 

Calculation of the planar supercritical flow over 
a NASA supercritical profile 

CBASA-CB-1118883 S79-15904 

Study of wean- and turbulent-velocity fields in a 
large-scale turbine-vane passage 

[NASA-CB-3067] B79-16853 

FLOB BESISTABCE 

The effect of the aerodynaiic resistance of the 
feeder line on the operation of safety valves 

A79-20760 

FLOB TBEOBT 

Engineering analysis of dynaoic stall 

A79-24215 

FIDID AHPIIFIEBS 

Engineering studies of aircraft hydraulic drives 
Bussian hook 

A79-20671 

FIOID FIITBBS 

Filtration effects cn ball bearing life and 
condition in a contaainated lubricant 
[ASHE PAPE5 78-10B-34] A79-23246 

FLUID FLOB 

Aerodynaoics of fluid flow engines 

[DGIB PAPEB 78-226] A79-20483 

FLUID IBJECtlOB 

The effect of a transversely injected streaa on 
the flow thrcugh turbine cascades. Ill - 
Influence of aspect ratio 

[ASHE PAPEB 78-GT-24] 679-22330 

FLUID HECHABICS 

The laportance of ezperiaenting in aerodynailcs 
and fluid nechanics cn-line wind 
tunnel-cooputer integration 

[DGIB PAPEB 78-229] A79-20485 

FLUID POBEB 

HtPOSR (Hydraulic Power Sharing systen) 

r AD-A061408] H79- 16863 

FLUOBESCBBCE 

An aircraft conpatible laser induced fluorescence 
systes - In situ and rewote oeasureaents of 
trace gases 

A79-21989 


FLUTTEB 

Beigbt optiaisation with flutter constraints 

[ ABC-B/H-3823] N79- 15972 

FLUTTEB ABALTSI5 

Vibration and flatter investigations of aircraft 
with special nonlinear structural properties 

A79-24073 

An analytical technique for predicting the 

characteristics of a fleiible wing equipped with 
an active flutter-suppression systea and 
coaparison with wind-tunnel data 

fHASA-TP-1367] H79- 17264 

FLY BY BIBB COHTBOX 

Active controls in aircraft design. Executive 
sunnary 

H79-16865 

Control configured vehicle design philosophy 

H79-16866 

Active-control design criteria 

H79-16867 

Ccntrol-configured conbat aircraft 

H79-16868 

P-16 nulti-national fighter 

H79-16869 

FLYIHG EJECTIOB SEATS 

The developnent and evaluation of a g seat for a 
high perforaance ailitary aircraft training 
siBulator 

B79-15994 


FOBCED VIBBATIOH 

Bxperiaental evaluation of the effect of inlet 
distortion on coapresscr blade vibrations 
[ NASA-TH-79066 ] N79- 16300 

FOBBBODIES 

A theoretical investigaticn of forebody shapes 
designed for natural laainar boundary-layer flow 
[NASA-TP-1375] H79-15903 


N79-16966 


H79-16967 


A79-23564 


F066IB6 

Sole engineering property coaparisons for 7050 and 
AZ 74.61 die forgings 

A79-23895 

Sole engineering property comparisons for 7050 and 
AZ 74.61 die forgings 

[BLE-HP-77040-0] B79-16968 

FOBHIBG TECHVIQQBS 

Superplastic foraing/dif fusion bonding technology 
in the DSAP/HcDonnell BLATS program — - Euilt-up 
Low-cost Advanced Titanium Structures for P-15 

A79-24082 

Application of the isotheraal square bend process 
to E14 wing beans 

A79-24099 

Experience with net-shape processes for titanium 
alloys 

A79-24100 

PBACTDBE STBBBGTB 

Residual strength of the aluminua alloy 7475-T76 
at low tenperatures 
[HRl-TB-76103-0] 

Thermoaechanical treatment of aluminua alloys — - 
airfraae materials 
[NIB-HP-77031-D] 

PBBB FLIGHT 

Aaplif ication factors at transition on an unswept 
wing in free flight and on a swept wing in wind 
tunnel — - aircraft stability analysis 
[AIAA PAPEB 79-0267] 

EBBE FLOB 

Effects of periodic changes in free stream 

velocity on flows over airfoils near static stall 

A79-24214 

Drag on an oscillating aitfoil in a fluctuating 

free stream — - helicopter rotor blade application 

A79-24217 

FBBQOEBCIBS 

Analysis of radiation patterns of interaction 

tones generated by inlet rods in the JT15D engine 
[RASA-TH-79074] B79-15960 

FBEQOBBCY ASSI6BBEBT 

Automated TEF Frequency Assignment Systea (FAS) 
for FAA air traffic control communications 
[AD-A061336] N79-16172 

FBEQOBBCY COBTBOt 

An investigation into voltage modulation in 
aircraft v.S.C.E. systems 

B79-17158 

FBEQUBBCY BBSPOBSS 

Dynamic response testing of gas turbines 

[ASHE PAPEB 78-GT-31] A79-22332 

FBIC7I0B BEAS0BBHB11T 

Determination of friction losses in a turbine 
blade boundary layer 

A79-23377 

FUEL COHBUSTIOB 

Hydrogen enrichment for low-emission jet combustion 

A79-21347 

Alternative hydrocarbon fuels: Combustion and 

chemical kinetics synthetic aircraft fuels 

[AD-A061050] H79-17011 

FUEL COBSDBPTIOB 

Dynamic simulation studies of fuel conservation 
procedures used in terminal areas 

A79-23581 

Terminal area delay and fuel consumption analysis 
[FAA-EH-78-20] 1179-16826 

Energy efficient engine: Propulsion 

system-aircraft integration evaluation 
[BASA-CB-1 59488] N79-16850 

FUEL IBJECTIOB 

Rotary engine developments at Curtiss-iright over 
the past 20 years and review of general aviation 
engine potential - — with direct chamber injection 

N79-15967 

FUEL SYSTBHS 

Suction fuel supply systems for turbine powered 
general aviation aircraft 

A79-24304 

FUEL TABES 

Flexible polyimide fuel tank sealants — - for 
military aircraft 

A79-20868 

flaterial and process control - Aircraft integral 
fuel tanks 

A79-24122 
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SUBJECT IVDEX 


6BAPBITE-EP0XT COBPOSITB BATEBIALS 


Adhesive sealing - A fuel leak deterrent — - for 
aircraft tanks 


A79-2U123 

Developient and flight test evalnation of fuel 
tank sealants for Bach 3-* aircraft 

A79-2ft12« 

Oynaoic labcratory evaluation of integral 
fnel'tank sealants 

A79-29125 


FOSEIAGES 

Nondestructive testing of adhesive bonded structure 

A79-20817 

Structural design, tooling and oanuf acturing of a 
conposite 7F-16 forward fuselage 

A79-24111 

A helicopter fuselage design concept 

A79-24142 

Aeroelastic response and stability of a coupled 
rotor/support systea with application to large 
horizontal axis vith turbines 

N79-16346 

LOADS: a coaputer prograa for deteraining the 

shear, bending acaent and axial loads for 
fuselage type structures 

[NASA-CE-151905] N79-17262 


G 


GAS CBBOBATOGBAPBI 

Evaluation of the application of soae gas 

chroaatographic aethods for the deteraination of 
properties cf synthetic fuels 

[WASA-TB-79035] N79-16930 

GAS COQLIB6 

Jet cooling at the tin of a rotating disk 

[ASHE PAPEB 78-GT-25] A79-22331 

GAS DTBABICS 

Nnaerical investigation of the gasdynaaic 
characteristics of ccntrcl nozzles 

A79-22439 

GAS TOBBIME EH61HES 

Aerodynaaics of fluid flow engines 

[DGIB PAPEB 78-226] A79-20483 

Auxiliary gas turbine engines for aircraft — - 

Fussian bock 


A79-20672 

Nanufacture of ring rolled components for gas 
turbine engines 

A79-20884 

The NASA high pressure facility and turbine test rig 

A79-21296 

Dynamic response testing of gas turbines 

[ASHE PAPEB 78-GT-31] A79-22332 

Gas turbine combustor cooling by augmented 
backside convection 

[ASHE PAPEB 78-GT-33] A79-22334 

Harine spey - SH1A propulsion module 

[ASHE PAPEB 78-GT-58] A79-22337 

Turbine airfcil repair 

AT9-24144 

Wake induced time-variant aerodynamics including 
rotor-stator axial spacing effects 

A79-24218 

Aerodynamics and beat transfer of transonic 

turbine blades at off-design angles of incidence 

A79-24295 

Study of mean- and turbulent-velocity fields in a 
large-scale turbine-vane passage 

[NASA-CE-30e7] N79-16853 

Air Force turbine engine emission survey. United 
States. Volume 1: Test suDmaries 

[AD-A061532] E79-16058 

OS Air Force turbine engine emission survey, 
volume 3: Engine model summaries 

[AD-A061483 ] N79-16 859 

GAS TUBBIHES 

Exploratory development cf an overhaul coating 
process for gas turbine proponents 
[AD-A061270] H79-16854 

Evaluation cf motor gasoline in the jet fuel 

thermal oxidation tester fuel for gas 

turbine aircraft engines 

[AD-A061027] N79-17014 

GAS VALVES 

The effect of the aerodynamic resistance of the 
feeder line on the operation of safety valves 

A79-20760 


6AS0I1BE 

Evaluation of motor gasoline in the jet fuel 

thermal oxidation tester fuel for gas 

turbine aircraft engines 

[ AD-A061027] H79-17014 

GEBBBAL AVIATIOB AIBCBAFT 

Integrated ATC development - The next decade: The 
controller's viewpoint 

A79-23583 

Suction fuel supply systems for turbine powered 
general aviation aircraft 

A79-24304 

The gate studies: Assessing the potential of 

future small general aviation turbine engines 
[BASA-TH-79075] B79-15958 

The rotary combustion engine: A candidate for 

general aviation conferences 

[BASA-CP-2067 ] N79-15961 

Overview of RASA general aviation program 

N79-15962 

General aviation energy-conservation research 
programs 

F79-15963 

Development status of rotary engine at Toyo Kogyo 
for general aviation aircraft 

F79-15964 

Update of development on the new Audi NSU rotary 
engine generation --- for application to 
aircraft engines 

N79-15965 

Review of the Rhein-Plogzeagban Rankel powered 
aircraft program ducted fan engines 

S79-15966 

Rotary engine developments at Cortiss-Wright over 
the past 20 years and review of general aviation 
engine potential --- with direct chamber injection 

N79-15967 

Engine requirements for future general aviation 
aircraft 

N79-15968 

General aviation airplane structural 
crashworthiness programmers manual 
[PAA-RD-78-120] N79-16814 

Test of crasb-resistant fuel system for general 
aviation aircraft 

[PAA-BD-78-122] B79-16815 

Development, experimental verification and 
application of program KEASB for general 
aviation airplane structural crash dynamics 
[LB-28602] N79-16817 

Assessment of new technologies for general 
aviation aircraft 

[GABC-4] B79-16837 

New opportunities for future small civil turbine 
engines: Overvieving the GATE studies 

[NASA-TB-79073 ] H79- 16849 

Gust response analyses for ten general aviation 
aircraft using a two-degree-of-f reedom power 
spectral technique 

[ABAP-344] N79-16861 

GEOTBEBBAL BE50UBCES 

Infrared remote sensing on geothermal areas by 
helicopter 

A79-22620 

GLIDE PATHS 

Comparative study of flare control laws 

optimal control of b-737 aircraft approach and 
landing 

[NASA-CB-158114] N79-16822 

GLOBAL POSITIOHIBG SISTEB 

Navstar aircraft aerial system. Some initial 
considerations 

[ BAB-TH-BAD-NAY-44 ] N79-16183 

6BAPBITE-BP0XY COBPOSITB BATEBIALS 

Aerospace usage versus commercial utilization of 
graphite fiber reinforced epoxy composites 

A79-20861 

Relative behavior of grapbite/epoxy and aluminum 

in a lightning environment aircraft safety 

considerations 

A79-20864 

Effects of lightning current waveform components 

on graphite/epoxy composite material 

aircraft hazards 

A79-20865 

lightning conductive characteristics of graphite 
composite structures for aircraft protection 

A79-20866 
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GROOHD EFFECT 


SUBJECT IHDEZ 


Advanced conposite 727 elevator and 737 stabili 2 er 
prograns 

A79“ 20873 

Lightning protection technignes for graphite/epoxy 
aircraft structures 

A79-20875 

An advanced conposite helicopter main rotor hub 

A79-20876 

Advanced conposite fan frane for the Quiet Clean 
Short-flaul Experinental Engine /QCSEE/ 

A79-20879 


Inpact behavior of f ilanent-uound graphite/epoxy 

fan blades foreign object daaage to turbofan 

engines 

A79-20880 

The effects of lightning and nuclear 

electronagnetic pulse on the coaposite aircraft 

A79-24077 

'I ultidinensional advanced conposites for improved 
impact resistance 

A79- 24080 

GBOOHD EFFECT 

The aerodynamic and thermodynamic characteristics 
of fountains and some far field temperature 

distributions vertical takeoff aircraft 

ground effect 

[AD-A061335] R79-16843 

GBOUHI) EFFECT (AEFODYBASICS) 

Ground effects on USE configurations --- Opper 
Surface Blowing 

A79-21525 

Some basic test results of V/STOt jet induced lift 
effects in hover 

[AIAA PAPEB 79-0339] A79-23553 

Jet-induced aerodynamics of 7/STOL aircraft over a 
moving deck 

[AIAA PAPER 79-0337] A79-23556 

6B0UHD BABDIIEG 

Reducing air pollutant emissions at airports by 
controlling aircraft ground operations 

A79-23744 

A study of aircraft towing as proposed for 

Boston-logan International Airport --- airfield 
surface movements 

rPAA-AEQ-77-5] B79- 16881 

GBQUBO SPEED 

Design and demonstration of a system for routine^ 
boomless supersonic flights 

[FAA-BD-77-72] F79- 16828 

GBOOHD STITIOHS 

Introduction tO/ ground station systems of^ and 
civil applications of remotely piloted vehicles 

N79-15945 

60IDAHCE SEHSOBS 

The implementation and application of a sensor 
interfacing unit for stcapdown inertial systems 
[ HAl-TE-532 ] H79- 16821 

GUIDE VASES 

Study of mean- and turbulent-velocity fields in a 
large-scale turtine-vane passage 

[NASA-CE-3067] H79-16853 

GUST ALISVIATOBS 

C-5A load alleviation active lift distribution 

control system 

H79-16875 

GUST LOADS 

A low-frequency aercelastic element method and its 
application to the harmonic gust response 
analysis of a flexible airplane 

179-21475 

Gust response analyses for ten general aviation 
aircraft using a two-degree-of-freedom power 
spectral technique 

[ABAP-344 ] N79- 16861 

Gust response and its alleviation for a hingeless 
helicopter rotor in cruising flight 
[AD-A061134] N79-16862 

C-5A load alleviation active lift distribution 

control system 

R79-16875 


GUSTS 

The Dulles Airport pressure-sensor array for 
gust-front detection - System design and 
preliminary results 

A79-21919 

A small aircraft gust-probe system for studies of 
boundary layer convection and transport 

A79-21972 


The status of air motion measurements on 9CAB 
aircraft 


A79-21973 

The response of aircraft to discrete ramp gusts 

[BAE-TB-77165] M79-15971 

6TB0SC0PES 

Failure modes and redundancy analysis for the 

Bultif unction Inertial Deference Assembly (niBA) 

[ AD-A061449] H79- 16834 


H 


BAILSTOBBS 

Cloud physics observations inside hailstorms with 
an armored aircraft data system 

A79-21960 


BABDRABE 

Visual simulation requirements and hardware 

H79-15983 


BABBOBIC AHALTSIS 

A low-f regoency aeroelastic element method and its 
application to the harmonic gust response 
analysis of a flexible airplane 

A79-21475 

BABBIEB AIBCBAFT 

Powered wind tunnel testing of the AV-8B - A 
straightforward approach pays off 

[AIAA PAPEB 79-0333] A79-23557 

BAZABDS 

Static electricity hazards in aircraft fuel systems 
[AD-A061450] N79-17012 

BEAT SISKS 

Configuration development study of the I-24C 
hypersonic research airplane, phase 1 
[NASA-CB-145032] K79-15939 

BEAT TBABSFSB 

Aerodynamics and heat transfer of transonic 

turbine blades at off-design angles of incidence 

A79-24295 

Small laminated axial turbine hot-rig test program 
[AD-A061062] H79-16856 

BEAT TBBATBBBT 

Heat treatment studies of aluminum alloy forgings 
of the AZ 74.61 type. Fatigue crack propagation 
performance under maneuver spectrum loading 
[HLE-TB-76074-0] H79-16965 

BEIICOFTEB COBTBOL 

Army outlook - Flight control systems --- for 
helicopters 

A79-22772 

BEIICOPTEB DESIGB 

Helicopter aerodynamics 

[DGLB PAPEB 78-225] A79-20482 

Analytical life estimation for helicopter components 
[DGIB PAPER 78-195] A79-20495 

An advanced composite helicopter main rotor hub 

A79-20876 

Sikorsky S-76 stresses performance 

A79-22839 

A helicopter fuselage design concept 

A79-20142 

Interactional aerodynamics of the single rotor 
helicopter configuration, volume 2-A: Harmonic 
analyses of airframe surface pressure data, runs 
7-14, forward section 

[AD-A061359] 979-16807 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-C: Harmonic 
analysis of airframe surface pressure data, runs 
7-14, aft section 

[ AD-A061360] N79-16808 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-D: Barmonic 

analyses of airframe surface pressure data, runs 
15-22, forward section 

[AD-A061079] 979-16809 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-F: Harmonic 

analyses of airframe surface pressure data, runs 
15-22, aft section 

[AD-A061080] 979-16810 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-G: Harmonic 

analyses of airframe surface pressure data, runs 
23-33, forward section 

[ AD-A061361 ] 979-16811 
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SOBJfCT IBDBl 


BTPBBSOBIC FIOB 


BBIICOPTEB PEBFOBHBBCE 


*^heoretical aodelin^ of hxgh-speed b€licopter 
iipolsive soise 

*79-2247*1 

Paraneter identification applied to analytic 
bingeless rotor aodeling 

*79-22475 

Infrared reoote sensing oii geotheraal areas by 
helicopter 

*79-22620 

Sikorsky S-76 stresses pecforoance 

*79-22839 

Reliability based gnality /EBQ/ technique for 

evaluating the degradation of reliability daring 

oanaf actnring for atny helicopter systeas 

and conponents 

*79-23631 

Calculated hovering beliccpter flight dynaoics 
with a circnlation-conttolled rotor 

*79-24179 


hbiicoptebs 


Inpedance oeasareaents on a spinning nodel 
helicopter rotor 

[ARC-CP-1389] B79- 15955 

Design and analysis of an active jet cootcol 
systeo for helicopter sling leads 

tSAS*-TP-139rj 979-15970 

Environiiental regairement^ for sisulated 

helicopter/VTCi operations frci saall ships and 
carriers 


979-15978 

Analysis of noise in OS atoy aircraft 

[AD-A061351] H79-16844 

Helicopter icing research 

N79-17421 

high AlTlTaOB 

NACA research on hydrogen for high altitode aircraft 

N79-16999 

B€¥ initiatives in high altitode aircraft 

979-17000 

high FBE08SBC11S 

Prediction of nnsteady aerodynaoic forces in high 
frequency oscillatory flc« 

979-15915 

Conpotatioo of the radiation characteristic of 
antennas on coaplicated stroctares in the high 
frequency case. Principle of the geoaetrical 
theory of diffraction 

fDF?lF-FB-78-02 J S79- 16184 

high SPEED 

BACA research on hydrogen for high altitude aircraft 

B79-16999 

BIGB S7BEBGTB 

Aerospace usage versus coaiercial utilization of 
graphite fiber reinforced epoxy cooposites 

*79-20861 

HI6B SlfBEBGTB S7BE1S 

lovetcost structure by substituting AF1410 steel 
for titaniua --- in airfraaes 

A79-24085 

HOtOGBAPBXC IBTEBFlBQHEXfil 

Deter lination of the vave drag of an airfoil in a 
transonic flow by shear interferonetry 

*79-21417 

BOfllBG DEFICBS 

Optoelectronic devices for flight vehicle control 
systens --- Russian beck 

*79-20665 

BOBEICOHB SXBQCTOEES 

A cyclic load test for environnental durability 
evaluation of bonded honeyconb structure — *- 
aircraft A1 panels 

*79-24089 

A helicopter fuselage design concept 

*79-24142 


BOX PBBSS1B6 

Experience with net-shape processes for titaniua 
alleys 

*79-24100 

Hot isostatic pressing structural aaterlals for 
raajet applications 

*79-24103 


B07EBI16 

A calculation of rotor iapedance for hovering 
articulated-rotor helicopters 

*79-21521 

Soae basic test results of y/STOI jet induced lift 
effects in hover 

[AIAA PAPER 79-0339] *79-25553 


B07BB1B6 SXABILITt 

Calculated hovering helicopter flight dynaaics 
with a circulation-controlled rotor 

A79-24179 

BOBS 

An advanced coaposite helicopter main rotor hub 

A79-20876 

BOflAB FAC70BS BBGXBEBBIB6 

Developaent of noise and vibration ride coafoct 
criteria 

A79-22921 

Toneb entry device for air traffic control 

*79-23590 

Suanary report of the Huaan factors Comaittee 

979-17429 

Design outline for a nev aultiBan ATC siaulation 
facility at 9ASA-ABes Research Center 

979-17501 


B08XD17T 

Xenperature/huaidity criteria for advanced 
coaposite structures 

*79-24131 

BIDBADIIC COBTBOl 

Engineering studies of aircraft hydraulic drives 
Russian book 

^ *79-20671 


fiXDBABLlC EQOXPIEHT 

HTPOSH (Hydraulic Power Sharing systea) 

( AD-A061408] N79- 16863 

* study of the effect of different can designs on 
flark 7 Bod 1 arresting gear perfornance 
[ AD-A061486] 979-16882 

BfDBOCABBOB PDEIS 

Ion chronatogxaphic deteminatlon of sulfur in fuels 

A79-21222 

Alternative hydrocarbon fuels: Conbustion and 

cbenical kinetics synthetic aircraft fuels 

[&D-A061050] 979-17011 

B7DBOGBR 

Hydrogen eniichnent for low-emssion jet cosbustion 

*79-21347 

BACA research on hydrogen for high altitude aircraft 

979-16999 

BTOB06H11 FOEIS 

The potential of liquid hydrogen as a nilitary 
aircraft fuel 

A79-20773 

Sone environnental and safety aspects of using 
hydrogen as a fuel 

A79-20774 

9ACA research on hydrogen for high altitude aircraft 

979-16999 

9ew initiatives in high altitude aircraft 

979-17000 


A79-21278 


979-15940 


Suntan 

979-17001 

BTDBOXII BBISSlOE 

An aircraft compatible laser induced fluorescence 
system - In situ and remote measurements of 
trace gases 

*79-21989 

BTPBBSOBIC AIBCBAFT 

projected aircraft systems development 
{AAS PAPER 78-194] 

Configuration development study of the X-24C 
hypersonic research airplane 
f NASA-CB-145274] 

Configuration development study of the X-24C 
hypersonic research airplane, phase 2 
[9ASA-CB-145074] 979-16839 

configuration development study of the X-24C 
hypersonic research airplane, phase 3 
[9ASA-CP-145103] 979-16840 

BTPBBSOBIC FL16BT 

Configuration development study of the X-24C 
hypersonic research airplane, phase 1 
(9ASA-CB-145032] 979-15939 

BTFEBSOBXC FLQB 

Effect of the entropy layer on the hypersonic flow 
around aerodynamic control surfaces 

*79-21418 

Hypersonic flow over conical wing-body combinations 

*79-22000 
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I 

ICE POBHITIOH 

Teaperatuce Beasareaents on the Vickers Visconnt 
stabill 2 er in flight under icing conditions 
[FFftP-A-3961 B79-16845 

Aircraft Icing 

H79-17418 

Helicopter icing research 

H79- 17421 

SoDDary Beport of the Icing Cosaittee 

B79-17425 

ICE PBEVEETICB 

Artificial icing test phobic coatings on Ofl-lB 
helicopter rotor blades 

[AD-A059875] 879-15954 

Hoads and rnnvays, snov renoval and deicing 
techniques. A bibliography with abstracts 
[8TIS/PS-78/1 284/5] 879-16884 

IDEA! GAS 

Theoretical study of siaultaneous tvo-diaensional 
high-pressure and one-diaensicnal lev-pressure 
flovs of an ideal gas in ejector nozzles 

A79-22437 

IDEETIFYIHG 

Parameter identification applied to analytic 
bingeless rotor aodeling 

A79-22475 

III0HIIATIHG 

Evaluation of threshold and pretbresbold lights 
for aediun intensity approach lighting systeas 
[FAA-NA-78-44] 879-16878 

IHAGEBT 

The Lufthansa day/oight coaputer generated visual 
system 

879-15985 

IHA6IB6 TECHBICOSS 

Computer generated mages for aircraft use 

A79-20792 

IBPACT DA0AGE 

Impact behavior of filaient-vouod graphite/epozy 
fan blades — - foreign object damage to turbofan 
engines 

A79-20880 

laPACT LOADS 

Composite components under impact load and effects 
of defects on the loading capacity 
[DGIE PAPEB 78-190] A79-204Q1 

IHPACT 6ESISTABCE 

Hultidimensional advanced composites for improved 
impact resistance 

A79-24080 

Test of crash-resistant fuel system for general 
aviation aircraft 

[FAA-BD-78-122] 879-16815 

IBPEDABCE 

A numerical prediction of typical articulated 
rotor impedance 

879-15905 

IBPEDABCE BEASOBEBEBTS 

Impedance measurements on a spinning model 
helicopter rotor 

[ ABC-CP-1389 ] 879-15955 

IflPEIIEBS 

Wind-tunnel impellers in fiber-composite design 

for the Sviss Aircraft Berks in Emmen, Switzerland 
TDGIB PAPEB 78-196] A79-20496 

Experimental study on flow in a supersonic 
centrifugal impeller 

[ASHE PAPEB 78-GT-2] A79-22327 

IB-PLIGBT B0BIT0BIB6 

En route minimum safe altitude warning /E-HSAW/ 

179-23594 

In-flight measurements of captive loads on a store 
as compared with wind tunnel and mathematical 
simulations 

CAD-A060960] 879-16806 

In-fligbt measurement of aerodynamic loads on 
captive stores. Description of the measurement 
equipment and comparison of results with data 
from other sources 

r8LB-HP-77028-0] 879-16812 

I8EBTIAL BEFEBEBCE SISTEBS 

Failure modes and redundancy analysis for the 

Hultifunction Inertial Beference Assembly (BIFA) 
[AD-A061449] 879-16834 


IBFIBITE SPAS BIBGS 

On the stability of the boundary layer on a 
transonic swept wing 

[AIAA PAPEB 79-0264] A79-23563 

IBFOBflATIOB DISSEBIBATIOB 

Availability and use of weather data in 

general aviation 

A79-22711 

IBFOBSATIOB SISTEBS 

Summary report of the Weather Services Committee 

879-17431 


IBFBAfiSD IBAGBBI 


Infrared remote sensing on geothermal areas by 
helicopter 


A79-22620 


IBFBAfiSD TBACEI16 

Optoelectronic devices for flight vehicle control 
systems Bussian book 

A79-20665 


IBLBT FLOW 

The flow at the inlet and in the threat region of 
a plane supersonic air intake 

A79-21420 

Propagation of inlet flow distortions through an 
axial compressor stage 

[ASHE PAPEB 78-GT-34] A79-22335 

Aerodynamic performance of scarf inlets 

fAIAA PAPEB 79-0380] A79-23510 

An experimental study of pulsating flow in a three 
stage axial flow compressor 

A79-24221 

Experimental evaluation of the effect of inlet 
distortion on compressor blade vibrations 
i;8ASA-TB-79066] 879-16300 

Effects of inflow distortion profiles on fan tone 
noise calculated using a 3-D theory 
t8ASA-TB-79082] 879-16647 

IBIET BOZEIES 

Preliminary flight and wind tunnel comparisons of 
the inlet/airframe interaction of the F-15 
airplane 

[AIAA PAPEB 79-0102] A79-23513 

IBIET PBBSSDBS 

Total pressure recovery of flared fan nozzles used 
as inlets 

A79-24178 

IBSPECTIOB 

Assessment of state-of-the-art of in-service 

inspection methods for graphite epoxy composite 
structures on commercial transport aircraft 
t 8ASA-CR-158969] N79-17252 

IBSTBDBEBT lABDIBG SISTEBS 

Status of the Federal Aviation Administration's 
microwave landing system 

[PB-287275/2] 879-15936 

IBSTBDBEB7 PACKAGES 

A modular approach to airborne research 
instrument at ion 

A79-21963 


IHTAKB SISTEBS 

Applications of velocity potential function to 
acoustic duct propagation and radiation from 
inlets using finite element theory 
t8ASA-TH-79071 ] 879-15959 

Theoretical and experimental investigation of the 
flow at the inlet of the vaned diffuser for a 
high pressure ratio centrifugal compressor 
[VKI-TB-125] 879-16241 

Full-scale engine tests of bulk absorber acoustic 
inlet treatment 

[8ASA-TB-79079 ] 879-16645 

IBTB6BATED OPTICS 

Aerospace and military - Progress in space 

structure research, aircraft landing systems, 
integrated optics, and digital commanications 

A79-20559 


IBTBBFBBBBCE 

On the evaluation of wall interference in 
two-dimensional ventilated wind tunnels by 
subsonic linear theory 

[ ABC-B/B-3819] 879-15922 

IBTEBFBBEBCB DBAG 

Preliminary flight and wind tunnel comparisons of 
the inlet/airframe interaction of the F-15 
airplane 

(AIAA PAPEB 79-0102] A79-23513 
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I&SEB GOIDftBCE 


IB7ISCID FlOE 

iDflaence of faodaaental paraaeters od tlie 

sopersonic base flow pccblei id presence of an 
ezhaast jet 

[illA PftPEB 79-0133] A79-23578 

JOB BICeiBGIBG 

Ion chroaatographxc deterioination of snlfnr in fuels 

A79-21222 


ISOB&BS (FBESSOBE) 

Experiaental study on flov in a supersonic 
centrifugal inpeller 

[ASHE PAPEB 78-GT-2] A79-22327 

ISOSTATIC PBESSOBB 

Experience with net-shape processes for titaniuo 
alloys 

A79-24100 

Hot isostatic pressing structural oaterials for 
ran jet applications 

A79-24103 

ISOTBBBHAL FIOV 

Coaxial fie* noise - Isotheraal flow for 

turbojet engine exhaust 

A79-21595 


ISOTEEB8AI PBOCESSES 

Application of the isotheraal square bend 
to F14 ving beaas 


process 

A79-24099 


J 


jet aibcbapt 

Jet noise radiation froa discrete vortices 

C ABC-R/H-3826] H79- 16652 

JET AIBCBAFT BOISE 

Coaxial flow ncise - Isotheraal flow for 

turbojet engine exhaust 

A7S-21595 

JET BUST EFFECTS 

Ezperiaental investigation of effects of ^et decay 
rate on jet-induced pressures on a flat plate: 
Tabulated data 

[NASA-CB-158990] B79-159U1 

JET COBTBOl 

Design and analysis of an active jet control 
systen for beliccptet sling leads 
C HASA-TF-1397] B79-15970 

JET FBGIBE FUEIS 

Hydrogen enricbaent for Icv-eaission jet coabustion 

179-21347 

Static electricity hazards in aircraft fuel systeas 
[AD-A061450] H79-17012 

Evaluation of aotor gasoline in the jet fuel 

tfaeraal oxidation tester fuel for gas 

turbine aircraft engines 

[AD-A06 10271 H79- 17014 

JET EBGIBES 

Fluctuating loads aeasured on an over-the-wing 
supersonic jet acdel 

[ NASA-TP-13661 H79- 1664 1 

Testing of coatings and aaterials fer jet engine 
coBponents in siaulated operational environnents 
rNLF-HP-7e001-D ] N79-16860 

JET IIBABST 

Influence of fundaaental paraaeters on the 

supersonic base flow preblea in presence of an 
exhaust jet 

[AIAA PAPEB 79-0133] A79-23578 

neasureaeut and analysis of airport eaission 

rAD-A061295] B79-17361 

JET FLAPS 

An alternative approach tc the high aspect ratio 
wing with jet flap by aatched asyaptotic 
expansions 

A79-21997 


JET FlOH 

Ground effects on OSB coof igurations Upper 

Surface Blowing 


A79-21525 


Sone lew speed experioental results on the effects 
of swirl and velocity distribution on an 
axi-syaaetric jet 

A79-21999 


Experiaental investigation of effects of jet decay 
rate on jet-induced pressures on a flat plate: 
Tabulated data 

r NASA-CB-158990] U79-15941 

JET IHFIH6BHEHT 

Jet cooling at the rin cf a rotating disk 

[ASHE PAPEB 78-GT-25] A79-22331 


Jet-induced aerodynaoics of 7/STOL aircraft over a 
Boving deck 

(AIAA PAPEB 79-0337] A79-23556 

JET LIFT 

Sone basic test results of v/STOL jet induced lift 
effects ID hover 

(AIAA PAPEB 79-0339] A79-23553 

JET IIXXB6 FLOV 

Coaxial flow noise - Isothernal flow - — for 
turbojet engine exhaust 

A79-21595 

JET TAIES 

Bepair of directionally solidified airfoil 
cooponents 

A79-24134 

JOIBfS (JOBCTIOIS) 

Hondestructive testing of adhesive bonded structure 

A79-20817 


K 

RE7LAB (TBADEBABK) 

Overtest results for the 7,3-a /24-ft/ dianeter 
hybrid Kevlar-29/nylon ribbon parachute 

A79-21524 


L 


L-1011 AIBCBAFT 


Extensive cost reduction studies: Composite 

eapennage conponent - L-1011 commercial airliner 

A79-20807 

Fuel conservative subsonic transport --- control 
surfaces activated by computers 


H79-16874 


LA8IBAB BOOVDABX LATEB 

Distribution of the intermittency factor along the 
transition region between laminar and turbulent 
boundary-layers 

A79-21421 

A theoretical investigation of forebody shapes 
designed for natural laminar boundary-layer flov 
[BASA-TP-1375] B79-15903 

Evaluation of laainar flow control system concepts 
for subsonic commercial transport aircraft 
[BASA-CB-158976 ] B79-15942 

LA8IBAB FLOV 

Detection of the transitional layer between 

laminae and turbulent flow areas on a wing surface 
--- using an accelerometer to measure noise 
levels during wind tunnel tests 

[ BASA-CASE-LAB- 1226 1-1 ] B7 9- 16805 

LABIBATES 

Effects of lightning current waveform components 
on grapbite/epoxy composite material - — 
aircraft hazards 

A79-20865 

HultidiaeDsional advanced composites for improved 
impact resistance 

A79-24080 

Beat transfer investigation of laminated turbine 
airfoils 

A79-24291 

Small laminated axial turbine bot-rig test program 
[AD-A061062] F79-16856 

lABDIVG AIDS 

Evaluation of threshold and pretbreshold lights 
for medium intensity approach lighting systems 
[FAA-BA-78-44 ] H79- 16878 

Approach light aiming criteria 

(BAEC-911 ] H79-16880 

LAP JOIBTS 

Hoisture/temperature effects upon mean strength of 
coBposite-to-oetal adhesively bonded jcint 
elements for F-16 aircraft 

A79-24087 

LiSEB AFPLICATIOBS 

An aircraft compatible laser induced fluorescence 
system - In situ and remote measarements of 
trace gases 

A79-21989 


Air Force Space Laser Communications 

A79-24236 

LASBB 6UIDAVCB 

Optoelectronic devices for flight vehicle control 
systems --- Russian book 

A79-20665 
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LETBBIl STABIXITI 

The estioatiOD of lateral-directional aerodynaoic 
derivatives at subsonic speeds 

B79-15909 

L&aNCBBBS 

Laanch and Recovery --- technology assessnent 

N79-15951 

lAB (JURISPBUCBBCB) 

The role cf Detallnrgy in aircraft accident 
investigation and litigation 

A79-22710 

LEADING EDGES 

Non-conical flow past slender wings with leading 
edge vortex sheets 

[ ARC-R/H-38m] N79- 15920 

LEAKAGE 

Adhesive sealing - A fael leak deterrent for 

aircraft tanks 

A79-2H123 

LEAB JET AIBCBAFT 

Longhorns into service learjet 28/29 

stractnres and perfornance capabilities 

A79- 24183 

LIFE CYCLE COSTS 

The logistics of life cycle cost — - in operations 
and support systeos fct fighter aircraft 

A79-23628 

LIFT 

An inverse problem of vertical-axis wind turbines 

A79-20800 

Lifting-line theory of cbligue wings in transonic 
flows 

A79-21520 

Nunerical predictions of the unsteady lift 
developoent on airfoils in a viscous fluid 

A79-24216 

LIFT AOGHBBTATION 

C-5A load alleviation active lift distribution 

control system 

N79-16875 

LIFT DEVICES 

Powered wind tunnel testing of the AV-8E - A 
straightforward approach pays off 
TAIAA PAPER 79-0333] A79-23557 

LIFTING BOTOBS 

Calculated hovering helicopter flight dynamics 
with a circulation-controlled rotor 

A79-24179 

LIGHT AIBCBAFT 

Trislander fatigue test progress 

A79-20885 

Flight test evaluation of predicted light aircraft 
drag, performance, and stability 

CNASA-CB-158076] N79-15943 

LIGHTNING 

Relative behavior of grapbite/epoxy and aluminum 
in a lightning environment --- aircraft safety 
considerations 

A79-20864 

Effects of lightning current waveform components 

on graphite/epoxy composite material 

aircraft hazards 

A79-20865 

Lightning conductive characteristics of graphite 
composite structures for aircraft protection 

B79-20866 

The effects of lightning and nuclear 

electromagnetic pulse on the composite aircraft 

A79-24077 

Lightning hazards to aircraft 

N79-17420 

The prediction of lightning-induced voltages on 
metallic and composite aircraft 

N79-17422 

Summary report of the lightning and Static 
Electricity Committee 

N79- 17427 

LIGHTNING SOFFBESSION 

Lightning protection techniques for graphite/epoxy 
aircraft structures 

A79- 20875 

LINEAB SYSTEHS 

Improved wave drag predictions using modified 
linear theory 

A79-21523 

LIQUID HYDB06EN 

The potential of liquid hydrogen as a military 
aircraft fuel 

A79-20773 


Suntan 


Hydrogen technology, 1900-1945 


LIQUID OXYGEN 

Hydrogen technology, 1900-1945 


N79-17001 

H79-17008 

N79-17008 


LOAD TESTS 

A cyclic load test for environmental durability 
evaluation of bonded honeycomb structure - — 
aircraft Al panels 

A79-24089 

Heat treatment studies of aluminum alloy forgings 
of the AZ 74-61 type. Fatigue crack propagation 
performance under maneuver spectrum loading 
[HlB-TB-76074-0] N79-16965 

LOADING BOHBNTS 

A study of the effects of aircraft dynamic 
characteristics on structural loads criteria 
[ STI-TB-1099-1 ] N79-16838 

C-5A load alleviation active lift distribution 

control system 

H79-16875 

LOADS IFOBCES) 

Fluctuating loads measured on an over-tbe-wing 
supersonic jet model 

[NASA-TF-1366 } N79- 16641 

LOGISTICS HANA6EBENT 

Ooantification of the storage logistics thermal 
environment — - environmental criteria for 
ordnance 

A79-22162 

The logistics of life cycle cost --- in operations 
and support systems for fighter aircraft 

A79-23628 

LONGITUDINAL STABILITT 

Longitudinal motion of an aircraft in unsteady flow 

A79-24194 

A review of methods for obtaining subsonic 
longitudinal aerodynamic derivatives 

B79-15910 

LOUDNESS 

On the loudness of sonic booms and other impulsive 
sounds — - auditory perception 

[UTIAS-236] N79-17658 

LON COST 

Low budget simulation in weapon aiming 

N79-15984 

ION DENSITY FLON 

The low-density channel of the Aerodynamic Institute 

A79-20761 


LON SPEED 

Some low speed experimental results on the effects 
of swirl and velocity distribution on an 
axi-symaetric get 

A79-21999 

Low speed testing techniques for V/STOL aircraft 
in the Princeton dynamic model track 
fAIAA PAPER 79-0334] A79-23558 

Effect of compressor geometry on the unsteady 
regimes of a low speed compressor 

[ONBBA, TP NO. 1978-68] A79-24219 

LON TEHPEBATQBB ENVIBOBBENTS 

Residual strength of the aluminum alloy 7475-T76 
at low temperatures 

[NB1-TB-76103-D] N79-16966 

LONEB ATBOSPBEBE 


Simultaneous measurements of turbulence in the 
lower atmosphere using sodar and aircraft 

A79-21968 

LDBBICABT TESTS 

Filtration effects on ball bearing life and 
condition in a contaminated lubricant 
[ASHE PAPER 78-1UB-34] A79-23246 

LDBIBOUS INTENSITY 

Evaluation of threshold and prethreshold lights 
for medium intensity approach lighting systems 
[FAA-HA-78-44] N79-16878 


M 


BACB NUBBEB 

Design and demonstration of a system 
boomless supersonic flights 
[FAA-BD-77-72] 

BACBINING 

Stress-peen straightening of complex 
aircraft parts 


for rontine, 

N79-16828 

machined 

A79-24254 
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BAIHTIIH&BIIITT 

Beliability and Daictaiuability growth of a 
oodeiD, high perfornance aircraft, the F-10& 

A79-23629 

BBH B&CHIBB STSTEBS 

Computer generated mages fcr aircraft use 

A79-20792 

ATC operations in first decade of en route 
autooation 

A79- 23582 

Integrated &TC dewelopient - The next decade: The 
controller's viewpoint 

A79-23583 

Touch entry device for ait traffic control 

A79-23590 

Beal-tme smulation in air traffic control 

A79-23850 

BAH&GEBEBT BETBODS 

Air traffic control by distributed aanageaent in a 
BIS enviroDient 

R79-17q99 

BABEOTEBABILITT 

Highly oaneuverable aircraft technology — - 
remotely piloted research vehicle 

H79-16871 

BAHOAI CCBTBOI 

The optimal control fregueocy response problem in 
manual control of manned aircraft systems 

H79-17476 

BABDEACTOBIHG 

Hanufacture of ring rolled components for gas 
turbine engines 

A79-20884 

BABIBB FBOPOISIOI 

Harine spey - SH1A propulsion module 

[ASHE PAPEE 78-GT-58] 179-22337 

BABKET BESEABCH 

Engine requirements for future general aviation 
aircraft 

H79-15968 

BASSACHTISBTTS 

A study of aircraft towing as proposed for 

Boston-Logan International Airport --- airfield 
surface movements 

[FAA-AEQ-77-5] R79-16881 

BATEBIAIS BABDIIBG 

Design and analysis of an active jet control 
system for helicopter sling loads 
[NASA-TP-1397] N79- 15970 

BATEBIAIS TESTS 

Laboratory fire testing of cabin materials used in 
commercial aircraft 

A79-24177 

BATBSHATICAI BODEIS 

Theoretical modeling of high-speed helicopter 
impulsive noise 

A79-22474 

Parameter identification applied to analytic 
bingeless rotor modeling 

A79-22475 

Effects of turbulence model selection on the 
prediction of complex aerodynamic flows 
[AIAA PAPEB 79-0070] A79-23541 

On turbulence modeling for unsteady transonic flows 
[AIAA PAPEB 79-0071] A79-23542 

Neasurement and analysis of airport emissions 

A79-23741 

Opdated model assessment of pcllution at major 
D.S. airports 

A79-23745 

Non-Gaussian structure of the simulated turbulent 
environment in piloted flight simulation 

N79-15980 

A method to determine the delays cf landing 
aircraft with respect to runway capacity 
[HLB-BP-77016-0] H79-16835 

Pressure modeling of vertically burning aircraft 
materials 

[BC78-BT-29 ] H79-16932 

BAXIBOB IIKElIflOOD ESTIBATES 

Estimation of reliability from multiple 
independent grouped censored samples with 
failure times known 

A79-23643 


BECBABICAI DBIVBS 

Engineering studies of aircraft hydraulic drives 
- — Eussian took 


A79-20671 


The rotary ccmbustiou engine: A candidate for 

general aviation conferences 

f BASA-CP-2067] H79-15961 

Development status of rotary engine at Toyo Rogyo 
— - for general aviation aircraft 

H79-15964 

Update of development on the new Audi BSD rotary 

engine generation for application to 

aircraft engines 

H79-15965 

Beview of the Rhein-Flugzengbao Rankel powered 
aircraft program ducted fan engines 

B79-15966 

Botary engine developments at Cnrtiss-Rright over 
the past 20 years and review of general aviation 
engine potential — - with direct chamber injection 

H79-15967 

Engine reqoirements for fntnre general aviation 
aircraft 

H79-15968 


BECBABICAI PBOPBBTIBS 

Flexible polyimide fuel tank sealants for 

military aircraft 

A79-20868 

Some engineering property comparisons for 7050 and 
A2 74.61 die forgings 

A79-23895 

Hot isostatic pressing structural materials for 
ramjet applications 

A79-24103 


BECBABICAI SHOCK 

Polyurethane foams for aircraft shock mounts. 1: 
Polyetber based foams 

[AD-A061482] H79-16989 

The Shock and Vibration Digest, volume 10, no. 9 

B79-17046 


BEBIDIOBAI FIOB 

An integrated gnasi-3D finite element calculation 
program for tnrbomachinery flows 

(ASHE PAPEB 78-GT-56] A79-22336 

BETAI B0BDIB6 

noistnre/temperatnre effects upon mean strength of 
composite-to-netal adhesively bonded joint 
elements --- for F-16 aircraft 

A79-24087 

Oxide morphologies on aluminum prepared for 
adhesive bonded aircraft structures 

A79-24106 

BETAI FATIGUE 

Tbermomecbanical treatment of aluminum alloys --- 
airframe materials 

tBIF-np-77031-D] H79-16967 

BETA! J0IBT5 

The ccmparative evaluation of prebond surface 
treatments for titanium - — military aircraft 
structures 

A79-24086 

BETAI SURFACES 

Oxide morphologies on aluminum prepared for 
adhesive bonded aircraft structures 

A79-24106 

BETAI BOBE1B6 

Application of the isothermal square bend process 
to F14 wing beans 

A79-24099 

BETAI-HBTAI 60BDIBG 

Phosphoric acid non-tank anodize /PABTA/ process 
for repair bonding — - of aluminum aircraft 
surfaces 

A79-20815 

The FABST program - A validation of bonding 

primary structure - — Primary Adhesively Bonded 
Structure Technology for aluminum aircraft parts 

A79-24083 

HETALL06BAPBT 

Failure analysis of aerospace components 

A79-24235 

BETAIIDBGT 


The role of metallurgy in aircraft accident 
investigation and litigation 

A79-22710 


BETBOBOIOGICAI FIIGBT 

A comparison of temperatures and winds reported by 
the Concorde SST with data obtained from 
rawinsonde and satellite 

A79-21991 

Analysis of air motion measurements from aircraft 

A79-21992 
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HSTECB0L06IC1L IHSTBOHBHTS 


SUBJECT IBDEZ 


BETEOBOIOGICBL IHSTBBHEHTS 

Aircraft dropvindsonde system 

A79-21466 

BespODSe and other characteristics of a flat 
bladed, dual pitch propeller anemometer 

A79-21914 

An omnidirectional, tilt insensitive, vind speed 
threshold detector 

A79-21915 

Clond physics observations inside hailstorms with 
an armored aircraft data system 

A79-21960 

A nodnlar approach to airborne research 
instrnoentation 

A79-21963 

An aircraft compatible laser induced flaorescence 
system - In sitn and remote measareaents of 
trace gases 

A79-21989 

Design of a flexible aircraft data acquisition 
system for neteorclcgical research 

A79-21994 

Aircraft Icing 

S79-17418 

HETEOBOIOGICil FABAHETEBS 

Availability and use of weather data in 

general aviation 

A79-22711 

Aircraft Icing 

579-17418 

HETEOBOIOGICAL BADAB 

Echo interpretation of severe storms on airport 
surveillance radars 

[AD-A061085] N79-17123 

BETEQBOIGGICAI fiSSBABCB AIBCBAPT 

Cloud physics observations inside hailstorms with 
an armored aircraft data system 

A79-21960 

A nodnlar approach to airborne research 
instrumentation 

A79-21963 

A new airborne data system for atmospheric research 

A79-21964 

Research aircraft and their capabilities — - in 
atmospheric environmental measurements 

A79-21971 

A small aircraft gust-probe system for studies of 
boundary layer convection and transport 

A79-21972 

The status of air action measurements on NCaB 
aircraft 

A79-21973 

The Cessna-207 aircraft turbulence and temperature 
measuring system 

A79-21974 

Design of a flexible aircraft data acquisition 
system - — for neteorclcgical research 

A79-21994 

BETECB0I06ICAL SBB7ICES 

Availability and use of weather data in 

general aviation 

A79-22711 

Joint aircraft-ground systems automation: Beal 
time data transmission requirements --- for wind 
hazard warning 

. A79-23592 

Summary report of the Veather Services Committee 

N79-17431 

BBTEOBOLOGY 

Proposed advancements in simulation of atmospheric 
pbencmena fcr improved training 

H79-15979 

Summary Report of the Icing Committee 

H79- 17425 

Summary report of the Visibility Committee 

N79-17426 

Summary of the Aircraft Operations Committee 

H79-17428 

Summary report of the Human Factors Committee 

579-17429 

Summary report of the Aircraft Design Committee 

579-17430 

Summary report of the Data Acquisition and 
Dtilization 

579-17432 

BICBCCOBFDTEES 

An airborne microcomputer for radio navigation 

A79-23250 


flICBOPBOCSSSOBS 

Microprocessor control of aircraft DHE 

A79-21965 

Flight test control by means of a microprocessor. I 

A79-24349 

BICBOVAVB IAB0IE6 STSTBBS 

Aerospace and military - Progress in space 

structure research, aircraft landing systems, 
integrated optics, and digital communications 

A79-20559 

Status of the Federal Aviation Administration's 
microwave landing system 

[PB-287275/2] 579-15936 

Air traffic control by distributed management in a 
HIS environment 

579-17499 

BICBOBAVB SCABHIBG BEAB lAHDIBG STSTEH 

Test evaluation of phase III Bendix basic narrow 
and small community time reference scanning beam 
microwave landing system 

[ PAA-BD-78-127 ] 579-16829 

BIIITABT AIB FACILITIES 

An evaluation of the bird/aircraft strike hazard 
at Dover Air Force Base, Delaware 

[ AD-A061297] 579-16819 

An evaluation of the bird/aircraft strike hazard 
(EASE) at area C-62, Eglin AFB, FL 

[ AD-A061371 ] 579-16820 

BIIITABT AIBCBAFT 

An analysis of the new construction regulations 
for military and civil aircraft construction 
with respect to the demonstration of 
serviceability 

[DGIB PAPEB 78-193] A79-20494 

Army outlook - Flight control systems --- for 
helicopters 

A79-22772 

Introducing cost effectiveness into the tactical 
airplane design cycle in a cost effective manner 
[AIAA PAPEB 79-0235] A79-23568 

The development of a parametric method of 
measuring fin fatigue loads based on flight 
oeasoremeDts on a lightning Hk.TS 
C ABC-B/B-3824] 579-15956 

Air Force turbine engine emission survey. United 
States. Volume 1: Test summaries 

[AD-A061532] 579-16858 

US Air Force turbine engine emission survey. 

Volume 3: Engine model summaries 

[AD-A061483] 579-16859 

Testing of coatings and materials for jet engine 
components in simulated operational environments 
[5LB-HP-78001-n ] 579-16860 

BIIITABT AVIATIOB 

iD-fligbt refuelling and the world of the eighties 
/Second Sir Alan Cobbam Memorial Lecture/ 

A79-20790 

Army outlook - Flight control systems --- for 
helicopters 

A79-22772 

The logistics of life cycle cost in operations 

and support systems for fighter aircraft 

A79-23628 

BIIITABT BBLICOFTEBS 

The development and use of sinulators for 

helicopter flight training in the Royal 5avy 

A79-20791 

Army outlook - Flight control systems for 

helicopters 

A79-22772 

BIIITABT OFSBATIOBS 

In-flight refuelling and the world of the eighties 
/Second Sir Alan Cobham Memorial Lecture/ 

A79-20790 

The development and evaluation of a g seat for a 
high performance military aircraft training 
simulator 

579-15994 

BIIITABT TECEB0I06T 

Aerospace and military - Progress in space 

structure research, aircraft landing systems, 
integrated optics, and digital communications 

A79-20559 

The potential of liquid hydrogen as a military 
aircraft fuel 

A79-20773 

5aval Air Development Center's unique 
environmental test facilities 

A79-22161 
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SOBJECT IVDEX 


HOHEBICAI. ABALTSIS 


Air Force Space La^er CoaeiiDications 

A79-24236 

RIBICOBPOTEBS 

DEBD-HC - The new ATC systea in the FHG --- 
Display cf Extracted Badar Data-RiniCcapnter 

A79-23589 

HODAL BESBOBSE 

Design and developaent cf a systeo to aeasare the 
node shapes of a vibrating, rotating helicopter 
blade ID a vacnoii 

H79-15937 

BOISTOBE COBTEHT 

Hoistnre/teaperatnre effects upon Dean strength of 
coDposite-tc-netal adhesively bonded joint 
eleaents for P-16 aircraft 

A79-2Q087 

B0LDIB6 BATEEIAIS 

Pressnre-controlled thernal expansion nolding of 
advanced coaposite BPV wing structure 

A79-24093 

BOIECDIAB FLCR 

The low-density channel of the Aerodynaaic Institute 

A79-20761 


BOBTE CABtO BETBOD 

A oethod to deternine the delays of landing 
aircraft with respect to runway capacity 
{HLB-HP-77C16-D] B79- 16835 

BOTIOB SIHDLATOBS 

Jet-induced aerodynaoics of 7/STOI aircraft over a 
aoving deck 

[AIAA PAPEE 79-0337] A79-23556 

Visually induced action in flight siaulation 

B79-15989 

notion versus visual cues in piloted flight 
sinulation 


N79-15990 


notion and force cuing reguireaents and techniques 
for advanced tactical aircraft siaulation 


N79-15991 


Influence of notion wash-out filters on pilot 
tracking perforaaDce 

H79-15992 

Dynamic characteristics of flight simulator notion 
systems 

N79-15993 


Six degrees of freedom large motion system for 
flight simulators 


N79-15995 


BOTIOB STABIIITT 

Lateral-longitudinal cross-coupling 
aircraft stability 


effects --- on 

N79-15912 


BTBF 

Estimation of reliability from multiple 
independent grouped censored samples with 
failure tines known 

A79-23643 

BUITISPECTBAI BAHD SCABBEBS 

A five channel BSS for aircraft platform 

A79-22578 


N 


BACEIIES 

Effect of lip and centerbody geometry on 
aerodynamic performance of inlets for 
tilting-nacelle VTOL aircraft 

[AIAA PAPEE 79-0381) A79-23509 

BASA PBOGBABS 

Composite structure applications for connercial 
aircraft 

A79-20874 

The BASA high pressure facility and turbine test rig 

A79-21296 

Development of noise and vibration ride comfort 
criteria 


A79-22921 

NASA plans and programs in support of integrated 
ATC development 

A79-23508 

Overview of RASA general aviation program 

R79-15962 

General aviation energy-conservation research 
programs 

H79-15963 


BAVIEB-STOKES EQOATIOB 

Computational aerodynamics development and outlook 
/Dryden lecture in Besearch for 1979/ 

[AIAA PAPEE 79-0129) A79-23515 


BAVIGATIOB AIDS 

DEBD-HC - The new ATC system in the FBG --- 
Display of Extracted Badar Data-HiniComputer 

A79-23589 

BAVSTAB SATELLITES 

Ravstar aircraft aerial system. Some initial 
considerations 

[BAE-TH-RAD-HAV-44 ) H79-16183 

BITB06BH OXIDES 

Emissions of oxides of nitrogen from aircraft 

air quality impact 

A79-23743 

BOISE (SODBD) 

Applications of velocity potential function to 
acoustic duct propagation and radiation from 
inlets using finite element theory 
[NASA-TH-79071 ) R79-15959 

BOISE HEASDBEBEBT 

Effects of inflow distortion profiles on fan tone 
noise calculated using a 3-D theory 
[NASA-TH-79082] N79-16647 

Detection of the transitional layer between 

laminar and turbulent flow areas on a wing surface 

using an accelerometer to measure noise 

levels during wind tunnel tests 

[RASA-CASE-LAR-12261-1 ) S79-16805 

BOISE BEDUCTIOB 

Evaluation of two inflow control devices for 
flight simulation of fan noise using a JT15D 
engine 

[WASA-TB-79072) B79-15969 

Full-scale engine tests of bulk absorber acoustic 
inlet treatment 

[ NASA-TH-79079) N79-16645 

BOISE SPBCTBA 

On the loudness of sonic booms and other impulsive 
sounds — - auditory perception 
[ DTIAS-236 ) 

BOISE Tt)LBBABCE 

Development of noise and vibration ride comfort 
criteria 

A79-22921 

BOHDESTBOCTIVE TESTS 

Nondestructive testing of adhesive bonded structure 

A79-20817 

Assessment of state-of-the-art of in-service 
inspection methods for graphite epoxy composite 
structures on commercial transport aircraft 
[NASA-CB- 158969 3 H79- 17252 

NOBLIHBAB SISTEBS 

Vibration and flutter ‘investigations of aircraft 
witfa special nonlinear structural properties 

A79-24073 

BOSE FIBS 

Effects of spanwise bloving on the surface 
pressure distribution and vortex-lift 
characteristics of a trapezoidal ving-strake 
configuration 

[NASA-TP-1290] N79-16803 

BOZZLB EFFICIBBCI 

Aerodynaaic performance of scarf inlets 

[AIAA PAPEE 79-0380) A79-23510 

Performance characteristics of nonaxisymmetric 
nozzles installed on the F-18 aircraft 
[AIRA PAPEB 79-0101) A79-23532 

NOZZLE FLOB 

Theoretical study of simultaneous two-dimensional 
high-pressure and one-dimensional low-pressure 
flows of an ideal gas in ejector nozzles 

A79-22437 

Numerical investigation of the gasdynamic 
characteristics of control nozzles 

A79-22439 

Total pressure recovery of flared fan nozzles used 
as inlets 

A79-24178 


N79-17658 


BOZZLB GBOHETBT 

Performance characteristics of nonaxisymmetric 
nozzles installed on the F-18 aircraft 
[AIAA PAPEB 79-0101) A79-23532 

NOHEBICAL ABAITSIS 

A surface source and vorticity panel method - — 
for potential flow in arbitrary and wing/body 
geometries 

A79-21998 

Becent advances in the solution of 

three-dimensional flow over wings with leading 
edge vortex separation 

[AIAA PAPEB 79-0282) A79-23562 
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NOHBBICJLL COBTBOI 


S0BJBC7 I9DBX 


A nuBierical prediction of typical articulated 
rotcr inpedance 

H79-15905 

HOBBBICAl COHTBOI 

flicroprocessor control of aircraft DHE 

A79-21965 

Flight test ccntrol by neans of a microprocessor. I 

A79-24349 

A computer-controlled a7ionics-data acquisition 
system 

rULE-flP-78004-9] N79-16847 

BaHEBICAI FICB TISOAIIZATIOB 

Computational aerodynamics development and outlook 
/Dryden Lecture in Besearch for 1979/ 

[AIAA PAPEB 79-0129] A79-23515 

HTIOH (TBADSBABK) 

Overtest results for the 7.3-m /24-ft/ diameter 
hybrid Kevlar-29/nylon ribbon parachute 

A79-21524 


O 


OBLIQUE BIBGS 

Lifting-line theory of oblique vings in transonic 
flows 

A79-21520 

OCEAH DATA ACQUISITIOBS STSTEHS 

O.S. Coast Guard utili 2 aticn of remote sensing 
techniques for ocean surveillance 

A79-22673 

OGI7ES 

Computation of supersonic viscous flows over 
ogi ve-cylinders at angle of attack 
[AIAA PAPEB 79-0131] A79-23517 

OHEGA BAVIGATIOB STSTEB 

An airborne microcomputer for radio navigation 

A79-23250 

Omega and VLF aircraft Installations 

[BAI-TH-BAD-NAV-66 ] N79-15930 

QBE DIflEBSIOlAt FLOW 

Theoretical study of simultaneous two-dimensional 
high-pressure and one-dimensional low-pressure 
flows of an ideal gas in ejector notmles 

A79-22437 

OPBBATIOBAI FBCBtESS 

ATC delays - The number one problem in the next 
decade 


A79-23586 

OPTICAL COHBBBICATIOB 

Air Force Space Laser Communications 

A79-24236 

OPTIHAI COBTBOL 

The optimal control frequency response problem in 
manual control — - of manned aircraft systems 

B79-17476 

OPTIHIZATIOB 

To the problem of starting and aicf oil-shape 

optimization of the supersonic compressor cascade 

A79-20566 

Beight optimisation with flutter constraints 

C ABC-B/B-3823] N79-15972 

Ejectcr optimization 

[AD-A0612511 N79-17172 

OBDBAHCE 

Quantification of the storage logistics thermal 
environment — - envircnmental criteria for 
ordnance 

A79-22162 

OSCIILATIB6 FLOB 

On turbulence modeling for unsteady transonic flows 
[AIAA PAPEB 79-0071] A79-23542 

Effects of periodic changes in free stream 

velocity on flows over airfoils near static stall 

A79-24214 

Engineering analysis of dynamic stall 

A79-24215 

Drag on an oscillating airfoil in a fluctuating 

free stream helicopter rotor tlade application 

A79- 24217 

An experimental study of pulsating flow in a three 
stage axial flew compressor 

A79-2M221 

Prediction of unsteady aerodynamic forces in high 
frequency oscillatory flow 

N79-15915 

OSCILIATIOBS 

Free oscillations of a large drop in space 

[AIAA PAPEB 79-0225] A79-23571 


OXIDATIOB 

Evaluation of motor gasoline in the jet fuel 

thermal oxidation tester fuel for gas 

turbine aircraft engines 

[ AD-A061027] H79-17014 


P 

PAIBTS 

Conspicuity assessment of selected propeller and 
tail rotor paint schemes 

[FAA-AB-78-29] B79-16813 

PABELS 

A cyclic load test for environmental durability 

evaluation of bonded honeycomb structure 

aircraft Al panels 

A79-24089 

The use of panel methods with a view to problems 
in aircraft dynamics 

[BLB-BP-77009-0] H79-15916 

PABACBOTE FABBICS 

Overtest results for the 7.3-m /24-ft/ diameter 
hybrid Kevlar-29/nylon ribbon parachute 

A79-21524 

PASSEB6EBS 

Development of noise and vibration ride comfort 
criteria 

A79-22921 

PATLOADS 

An BPT design study 

N79-15946 


PSBBIB6 

Stress-peen straightening of complex machined 
aircraft parts 

A79-24254 


PEBFOBBABCS PBBDICTIOB 

Improved wave drag predictions using modified 
linear theory 


A79-21523 


Prediction of unsteady aerodynamic forces in high 
frequency oscillatory flow 

M79-15915 

Flight test evaluation of predicted light aircraft 
drag, performance, and stability 

[UASA-CB-158076] B79-15943 

A study of the effect of different cam designs on 
Hark 7 Bod 1 arresting gear performance 
[AD-A061486] B79-16882 

An analytical technique for predicting the 

characteristics of a flexible wing equipped with 
an active flutter-suppression system and 
comparison with wind-tunnel data 

[ NASA-TP-1367] N79-17264 

PEBFOBBABCE TESTS 

Overtest results for the 7.3-m /24-ft/ diameter 
hybrid Kevlar-29/ny Ion ribbon parachute 

A79-21524 


An experimental study of pulsating flow in a three 
stage axial flow compressor 

A79-24221 


Test of crash-resistant fuel system for general 
aviation aircraft 

[PAA-RD-78-122] B79-16815 

Test evaluation of phase III Bendix basic narrow 
and small community time reference scanning beam 
microwave landing system 

[FAA-BD-78-127] N79-16829 

PBOSFBOBIC ACID 

Phosphoric acid non-tank anodize /PAHTA/ process 
for repair bonding — - of aluminum aircraft 
surfaces 


A79-20815 


An automated system for phosphoric acid anodizing 
of aluminum alloys 


A79-24107 


PB070GBAPBIC BEASOBEBEBT 

Design and development of a system to measure the 
mode shapes of a vibrating, rotating helicopter 
blade in a vacnom 


PILOT PEBFOBBABCE 


R79-15937 


Influence of motion wash-out filters on pilot 
tracking performance 

B79-15992 

Summary report of the Human Factors Committee 

N79-17429 

The optimal control frequency response problem in 
manual control — - of manned aircraft systems 

H79-17476 
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SUBJECT IfDEI 


PBESSDBE SBHSOBS 


PHOT TB&IBIB6 


Coapater generated laages for aircraft ase 

*79-20792 

Piloted Aircraft Envircnaent Sianlaticn Tecfanigoes 
[ AGABD-CP-249] H79- 15973 

Differences between siinlation and real world at 
the IAB6 air to air coabat sianlator with a vide 
angle wisoal systea 

579-15997 

Banned air coabat sianlaticn: A tool for design 

developaent and evalaation for aodern fighter 
weapon systeas and training of aircrews 

579-15998 

Use of piloted sianlatioo for studies of fighter 
depart n re/s pin snsceptibility 

579-15999 


PXlOflESS AIBCBAFT 

Propnlsion — - reaotely piloted vehicles 

579-15950 


PXPB ElOi 

The effect of the aerodynaiic resistance of the 
feeder line cn the operation of safety valves 

A79-20760 

PITOT TUBBS 

Pitot-tobes at 90 and 180 degrees of yaw 

A79-20793 

PX.ASTIC AIBCBAEl STBDCTQBES 

SaoXe hazards Iron aircraft naterials 

A79-20856 

Advanced conposite 727 elevator and 737 stabilizer 
programs 

A79-20873 

Lightning protection technignes for graphite/epozy 
aircraft struct ores 

A79-20875 

Applicability of certain plastics in aviation 
industry fros viewpoint of toiicology 

A79-24195 


PLOHBS 

Sodar and aircraft leasoreaents of torbolence 
paraoeters within cooling tower plooes 

A79-21967 


P5B0BATZC COBTBOl 

The effect of the aerodyoaoic resistance of the 
feeder line on the operation of safety valves 

A79-20760 

POllOTlOB COBTBOL 

Hydrogen enricbaent for low-eiission jet coabostion 

A79-21307 

Bedocing air pcllotant eaissions at airports by 
controlling aircraft ground operations 

A79-23744 

The feasibility of controlling turbine engine test 
cell particulate enissions with a baghouse 
CAD-A061120] 579-16855 

Boundary conditions for pollution abateaent of 
fast cook-offs and static tests 

[AD-A061093] 579-17362 

POllDTIOB BOBITOBIBG 

An aircraft coapatible laser induced fluorescence 
systea - in situ and reacte aeasureaents of 
trace gases 

A79-21989 

Teasureaent and analysis of airport emissions 

A79-23741 


POITIflIDE BBSIBS 

Flexible polyiaide fuel tank sealants - — for 
Bilitary aircraft 

A79-20868 

POXTHSB CBEBISTST 

Theraocheaical characterization of soae theraally 
stable theraoplastic and tberaoset polyoers 

A79-22774 


POXTBEBS 

Saoke hazards froa aircraft materials 


A79-20856 


POXTOBBTBABE EOAB 

Polyurethane foaas for aircraft shock acunts. 1: 
Polyether based foais 

[AD-A061482] 579-16989 

POTEITIAl ELCV 

An alternative approach to the high aspect ratio 
wing with jet flap by aatched asymptotic 
expansions 

A79-21997 

A surface source and vorticity panel aethod 

for potential flow in arbitrary and ving/body 
geoaetries 

A79-21998 


POBDBB BETAXXUB6I 

Experience with net-shape processes 
alloys 


for titanioB 

A79-24100 


POBDSBBD AXUBIBOB 

A feasibility stody for developaent of structural 
aluBinuB alloys froa rapidly solidified powders 
for aerospace structural applications 
(AD-A061428] 579-16958 

POBEfi SEfilES 

On the evaluation of wall interference in 
tvo-diaensional ventilated wind tunnels by 
subsonic linear theory 

[ ABC-B/H-3819] 579-15922 

POBEB SPECTBA 

Gust response analyses for ten general aviation 
aircraft using a two-degree-of-freedoa power 
spectral technique 

rARAP-344] 579-16861 

PBBCtPXTATIOB PABtICXB BBASOBEBEBT 

Cloud physics observations inside hailstoras with 
an araored aircraft data system 

A79-21960 

PBBDXCTIOB AIAITSIS TBCBBIQOBS 

Engineering analysis of dynamic stall 

A79-24215 

5americal predictions of the unsteady lift 
development on airfoils rn a viscous fluid 

A79-24216 

Blown flap noise prediction 

[NASA-CB-1589783 579-16648 

The prediction of lightning-induced voltages on 
aetallic and coaposite aircraft 

579-17422 


PBBSSOBE DISTBIBOTIOB 

Effect of the entropy layer on the hypersonic flow 
aroond aerodynaaic control surfaces 

A79-21418 

laproved wave drag predictions using aodified 
linear theory 

A79-21523 

Hypersonic flow over conical wing-body combinations 

A79-22000 


The effect of a transversely injected stream on 
the flow through turbine cascades. Ill - 
Influence of aspect ratio 

tASHE PAPEB 78-GT-243 A79-22330 

Soae featnres of the unsteady pressure field in 
transonic airfoil buffeting 

[AIAA PAPEB 79-0351] A79-23550 

Effects of spanvise bloving on the surface 
pressure distribution and vortex-lift 
characteristics of a trapezoidal ving-strake 
configuration 

( 5ASA-TP-1290] H79-16803 

PBESSDBE EFFECTS 

Ezperiaental investigation of effects of jet decay 
rate on jet-induced pressures on a flat plate: 
Tabulated data 

[5ASA-CB-1 58990] 579-15941 

PBESSDBE 6BAD1EBTS 

An experiaental investigation into the influence 
of acoustic disturbances on the developaent of a 
turbulent boundary layer 

[ ABC-H/H-3825] 579-16238 

Pressure aodeling of vertically burning aircraft 
materials 

CBC78-BI-29] 579-16932 

PBESSDBB BBASDBBBEBTS 

Fluctuating loads aeasured on an over-the-ving 
supersonic jet aodel 

C5ASA-TP-1366] 579-16641 

Beasureaents of acoustic sources in aoticn 

[5ASA-TB-78819] 579-16649 

PBBSSOBE OSCILX&TIOBS 

Experiaental investigation of unsteady phenoaena 
ID vaneless radial diffusers 

[ASHE PAPEB 78-GT-23] A79-22329 

PBBSSOBE BECOTBBT 


Total pressure recovery of flared fan nozzles used 
as inlets 


A79-24178 


PBBSSOBE BBGOX&TOBS 

Pressure-controlled tberaal expansion molding of 
advanced conposite BPV wing structure 

A79-24093 

PBESSDBB SBBSOBS 

Pitot-tubes at 90 and 180 degrees of yaw 

A79-20793 
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PB061EH SOITIBG 


SUBJECT IHDSZ 


kn omnidirectional, tilt insensitive, wind speed 
threshold detector 

A79-21915 

The Dnlles Airport pressore-sensor array for 
gnst-front detection - System design and 
preliminary resalts 

A79-21919 

PBOBIER SOI7IH6 

Aerodynamic inpats for problems in aircraft 
dynamics, volane 2 

[ VKI-1S-99-V01-2] R79-15914 

PROCESS COITBOl UlCQSTBI) 

Haterial and process control Aircraft integral 
fuel tanks 

A79-24 122 

PBOC QBSHEVT 

Current deficiences in simulation for training 

N79-15974 

PBObOCT DE7E10PHEBT 

Present and future developments in aerospace 
materials and structures 

A79-24081 

PBODUCTIOB SB6IBEEBIB6 

Manufacture of ring rolled components for gas 
turbine engines 

A79-20884 

Reliability based quality /BBQ/ technique for 

evaluating the degradation of reliability during 

manufacturing for army helicopter systems 

and components 

A79- 23631 

Composite ving/fuselage integral concept 

A79-24078 

The PABST program • A validation of bonding 

primary structure PrimScy Adhesively Bonded 
Structure Technology for aluminum aircraft parts 

A79-24083 

Cast aluminum structures technology for large 

primary aircraft 

A79- 24084 

project BABA6BBEIIT 

Current deficiences in simulation for training 

N79-15974 

PBOJECT PIAHBIBe 

Overview of HASA general aviation program 

879-15962 

Engineering and development program plan: 

Ter minal/tover control 

[FAA-ED-14-2A] 879-16832 

PBOPEILEB 61A0ES 

Conspicuity assessment of selected propeller and 
tail rotor paint schemes 

[FAA-AB-78-29] 879-16813 

The analysis of propellers including interaction 
effects 

CNASA-CB-158111 ] 879-16851 

PBOPEIIBBS 

Response and other characteristics of a flat 
bladed, dual pitch propeller anemometer 


PBOPOISIOI 

A model of external burning propulsion 
TAIAA PAPER 79-0358] 

PBOPOLSIOB STSTEB COBFIGnSATIOIS 

Projected aircraft systems development 
CAAS PAPER 78-194] 

Propulsion — - remotely piloted vehicles 


A79-21914 

A79-23549 

A79-21278 

879-15950 


PBOPOLSICI STSTEB PEBEOBBABCE 

Effect of forward velocity and crosswind on the 
reverse-thrust performance of a variable-pitch 
fan engine 

[AIAA PAPER 79-0105] A79-23512 

Energy efficient engine: Propulsion 

system-aircraft integration evaluation 
[8ASA-CR- 159488] 879-16850 

PROTECTIVE COATIBGS 

Lightning protection techniques for graphite/epoxy 
aircraft structures 

179-20875 

Exploratory development of an overhaul coating 
process for gas turbine proponents 
[AD-A061270] 879-16854 

Helicopter icing research 

879-17421 

PIBOITSIS 

Smoke hazards from aircraft materials 

A79-20856 


Q 


QOALITT C08TBOL 

Reliability based quality /BBQ/ technique for 

evaluating the degradation of reliability during 
manufacturing for army helicopter systems 
and components 

A79-23631 

Baterial and process control - Aircraft integral 
fuel tanks 

A79-24122 

QUIET SB61BB PB06BEB 

Advanced composite fan frame for the Quiet Clean 
Short-Haul Experimental Engine /QCSEB/ 

A79-20879 

Effect of forward velocity and crosswind on the 
reverse-thrust performance of a variable-pitch 
fan engine 

[AIAA PAPER 79-0105] A79-23512 


R 

BADAB BBACOBS 

Airborne measurements of ATCB6S fruit 

[ATC-84] 879-16823 

PAA 6CAS concept, appendices A-E 

[PAA-EB-78-5-3-A] 879-16830 

PAA BCAS concept, appendices F-M 

[FAA-EH-78-5-3-B] 879-16831 

BADAB DATA 

The future - ARTS III Automated Radar Terminal 

Systems for air traffic control 

A79-22705 

BADAB DETBCTIOB 

Applied ECB. Volume 1 --- Book 

A79-21800 

BADAB BCBOBS 

Echo interpretation of severe storms on airport 
surveillance radars 

[AD-A061085] 879-17123 

BADAB BQOIPBBET 

Evolution of a TBACOb --- terminal guidance system 
for 8ew York area airports 

A79-23597 

BADAB BEASUBBBEBT 

Airborne measarements of ATCBBS fruit 

[ATC-84] 879-16823 

BADIAL DISTBIBUTIOB 

Effect of compressor geometry on the unsteady 
regimes of a low speed compressor 

[08EBA, TP 80. 1978-68] A79-24219 

BADIAL PXOV 

Betbod for design and manufacture of the stage of 
a radial ccmpressor 

A79-24196 

RADIO COBflUBICATIOB 

Analysis of noise in OS army aircraft 

[ AD-A061351 ] 879-16844 

BADIO FBSQUEBCI IVTBBFBBEHCE 

Omega and VIE aircraft installations 

[BAB-TB-RAD-NAV-66 ] 879-15930 

BADIO BAV16ATI0E 

An airborne microcomputer for radio navigation 

A79-23250 

BADOBBS 

Radose design/fabrication criteria for supersonic 
BV aircraft EF-111 

A79-24091 

BABJET EHGI8BS 

Hot isostatic pressing structural materials for 
ramjet applications 

A79-24103 

Introductory studies of SOFBAB, a BAB engine with 
solid propellant 

[FOA-C-20229-D3] 879-17022 

BABEFIED GAS DT1ABICS 

The low-density channel of the Aerodynamic Institute 

A79-20761 

BAY TBACIB6 

Computation of the radiation characteristic of 
antennas on complicated structures in the high 
frequency case. Principle of the geometrical 
theory of diffraction 

[DPVIB-FB-78-02] 879-16184 

BEACTIOB RIBBTICS 

Alternative hydrocarbon fuels: Combustion and 

chemical kinetics - — synthetic aircraft fuels 
[AD-A061050] 879-17011 
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BOTABT BIH6S 


BEil TIRE OEEB&TIOB 

Beal-tiae siaalation in air traffic control 

B79-2305O 

BSCOBBBISSBBCE EIECBiFT 

Design and operation of Epervier reconnaissance RPV 

H79-15952 

BECOVBB&BIXITT 

Lannch and Recovery technology assessnent 

B79-15951 

BBGRESSIOB ABALTSIS 

On the application of certain statistical netbods 
to vind-tnnnel testing 

rAEC-CP-1390] B79-15919 

BELIABIIITT ABALTSIS 

Estimation of reliability from noltiple 
independent grouped censored samples with 
failure tines knovn 

A79-23€43 

BBLIABIIITT EBGIBEEBIB6 

Reliability and naintainability growth of a 
■oderOf high performance aircraft, the P-14A 

A79-23629 

Reliability based quality /RBQ/ technique for 

evaluating the degradation of reliability during 

manufacturing for army helicopter systems 

and conponents 

A79-23631 

CP-140 aircraft reliability program - A ‘tailored* 
Danagenent approach 

A79-23632 

BEflOTB SEHSOBS 

AV-ABOS and AOTOB - An update — - Aviation 
Automated Seather Observation System and 
AOTomated OBservation systems 

A79-21920 

A five channel RSS for aircraft platform 

A79- 22578 

Infrared rencte sensing on geothermal areas by 
helicopter 

A79-22620 

O.S. Coast Guard otili 2 aticn cf remote sensing 
techniques tor ocean surveillance 

A79-22673 

Operational aspects of remcte sensing from aircraft 
CHLB-HP-77036-01 N79-17304 

BBBOfBIT PILOTED TEHICLES 

Remotely piloted vehicles - aerodynamics and 
related topics, vclume 1 

rvKI-LS-IOI-VOl -13 B79-15944 

Introduction tc, ground station systems of, and 
civil applications of remotely piloted vehicles 

H79-15945 

An RPV design study 

N79-15946 

Aerodynamics 

B79-15947 

Remotely piloted vehicles - aerodynamics and 
related topics, volume 2 

[ VKI-1S-101-7CL-2] B79-15949 

Propulsion - — remotely piloted vehicles 

R79-15950 

Launch and Recovery - — technology assessnent 

V79-15951 

Design and operation of Epervier reconnaissance RPV 

H79-15952 

Feasibility study of nini-FPV for attack 

N79-15953 

Bighly maneuverable aircraft technology 

remotely piloted research vehicle 

B79-16871 

BBPOBTS 

The Shock and Vibration Digest, volume 10, no- 9 

B79-17046 

bequibebebts 

Visual simulation reguirenents and hardware 

B79-15983 

BESEABCB 

BACA research on hydrogen for high altitude aircraft 

B79-16999 

Helicopter icing research 

B79-17421 

RESEARCH ABD DRVRLOPHEBT 

The role of fluid mechanics in aviation technology 
[DGLB PAPER 78-218) A79-20477 

Research and development in the area of fluid 
mechanics and aerodynamics in the Federal 
Republic cf Germany 

(DGIE PAPER 78-223) A79-20481 


BESEABCB BABA6EBEB7 

Overview of RASA general aviation program 

H79-15962 

General aviation energy-conservation research 
programs 

B79-15963 

BESEABCB PB0JBCT5 

RASA plans and programs in support of integrated 
ATC development 

A79-23588 

BESOLDTICB 

Visual criteria for out of the cockpit visual scenes 

B79-15976 

BBSOBABT VIBBATIOB 

Experimental evaluation of the effect of inlet 
distortion on compressor blade vibrations 
[NASA-TH-79066) N79-16300 

BIBBOB PABACBDTES 

Overtest results for the 7.3-m /24-ft/ diameter 
hybrid Revlar-29/nylon ribbon parachute 

A79-21524 

filDIRG QOALITT 

Development of noise and vibration ride comfort 
criteria 

A79-22921 

B-1 ride control 

N79-16876 

BIGID BOTOBS 

Parameter identification applied to analytic 
hingeless rotor modeling 

A79-22475 

Gust response and its alleviation for a hingeless 
helicopter rotor in cruising flight 
tAD-A061134) H79-16862 

BIBS 

Jet cooling at the rim of a rotating disk 

(ASHE PAPEB 78-GT-25) A79-22331 

BIBG STfiOCTOBSS 

Hanufacture of ring rolled conponents for gas 
turbine engines 

A79-20884 

BISK 

Separation and collision risk in air traffic control 

A79-23858 

60ADS 

Roads and rnoways, snow removal and deicing 
tecfanigues- A bibliography with abstracts 
(RTIS/PS-78/1284/5 ] B79-16884 

SOCKET BB6IBBS 

Configuration development study of the X-24C 
hypersonic research airplane, phase 2 
[RASA-CE-1 45074) H79- 16839 

ROCKET BOZZLES 

Performance characteristics of nonaxisymnetric 
nozzles installed on the P-10 aircraft 
[AIAA PAPER 79-0101) A79-23532 

BODS 

Analysis of radiation patterns of interaction 

tones generated by inlet rods in the JT15D engine 
tRASA-TB-79074) R79-15960 

BOLL 

Aerodynamics of slender bodies at high angles of 
attack 

A79-22393 

BOLLSB BEABIBGS 

A functional evaluation of a thrust carrying 
cylindrical roller bearing design 

(ASSE PAPER 78-LDB-28] A79-23241 

BOTABT B1B6S 

Helicopter aerodynamics 

[DGIB PAPEB 78-225) A79-20482 

An advanced composite helicopter main rotor hub 

A79-20876 

A calculation of rotor impedance for hovering 
articulated-rotor helicopters 

A79-21521 

Theoretical modeling of high-speed helicopter 
impulsive noise 

A79-22474 

A numerical prediction of typical articulated 
rotor impedance 

R79-15905 

Design and development of a system to measure the 
mode shapes of a vibrating, rotating helicopter 
blade in a vacuum 

N79-15937 
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ROTiTIBG DISKS 


SUBJECT IHDEX 


Sxperioental investigation of effects of blade tip 
geonetry on loads and perforaance for an 
articulated rotor systes 

[HASA-TP-1303] H79-15938 

Artificial icing test phobic coatings on OH-lH 
helicopter rctor blades 

[RD-A059875] N79-15954 

lapedance neasureoents on a spinning model 
helicopter rctor 

[ABC-CP-1389] N79-15955 

Aeroelastic response and stability of a coupled 
rotor/support system with application to large 
horixontal axis mtb turbines 

S79-16346 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-A: Harmonic 

analyses of airframe surface pressure data, runs 
7-14, forward section 

[ AD-A061359] N79-16807 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-C: Harmonic 

analysis of airframe surface pressure data, runs 
7-14, aft section 

CAD-A061360 ] R79-16808 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-D: Harmonic 

analyses of airframe surface pressure data, runs 
15-22, forward section 

[AD-A061079] B79-16809 

Interactional aerodynamics of the single rotor 
helicopter ccnfiguration. Volume 2-F: Harmonic 

analyses of airframe surface pressure data, runs 
15-22, aft section 

[AD-A061080} N79-16810 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-G: Harmonic 

analyses of airframe surface pressure data, runs 
23-33, forward section 

CAD-A081361] H79-16811 

Gust response and its alleviation for a hingeless 
helicopter rotor in cruising flight 
CAD-A0611343 H79-16862 

B0TAT1H6 DISKS 

Jet cooling at the rim of a rotating disk 

fASME PAPEP 78-GT-25] A79- 22331 

BOTATIHG SBAFTS 

A functional evaluation of a thrust carrying 
cylindrical roller bearing design 

[ASHE PAPER 78-10E-28] A79-23241 

Impedance measurements on a spinning model 
helicopter rotor 

[AKC-CP-1389] R79-15955 

BOTATIBG STAIIS 

Effects of periodic changes in free stream 

velocity on flows over airfoils near static stall 

A79-24214 

A fundamental criterion for the application of 

rotor casing treatment in axial flow 

compressors 

A79-24220 


BOTOB AEBODIHAHICS 

Helicopter aerodynamics 

[DGIB PAPER 78-225] A79-20482 

A calculation of rotor impedance for hovering 
articulated- rot or helicopters 

A79-21521 

Parameter identification applied to analytic 
hingeless rotor modeling 

A79-22475 

Calculated hovering helicopter flight dynamics 
with a circulation-controlled rctor 

A79-24179 

Effects of periodic changes in free stream 

velocity on flows over airfoils near static stall 

A79-24214 

Drag on an oscillating airfoil in a fluctuating 

free stream - — helicopter rotor blade application 

A79-24217 

fake induced time-variant aerodynamics including 
rotor-stator axial spacing effects 

A79-24218 

A fundamental criterion for the application of 

rotor casing treatment in axial flow 

compressors 

A79-24220 


Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-A: Harmonic 

analyses of airframe surface pressure data, runs 
7-14, forward section 

[AD-A061359] H79-16807 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-C: Harmonic 

analysis of airframe surface pressure data, runs 
7-14, aft section 

[AD-1061360] N79-16808 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-D: Harmonic 

analyses of airframe surface pressure data, runs 
15-22, forward section 

[AD-A061079] B79-16809 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-P: Harmonic 

analyses of airframe surface pressure data, runs 
15-22, aft section 

[AD-A061080] N79-16810 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-G: Harmonic 

analyses of airframe surface pressure data, runs 
23-33, forward section 

[ AD-A061361 ] N79-16811 

Effect of casing treatment on performance of a 
two-stage bigh-pressure-ratio fan 

[BASA-IP-1409] B79-16852 

BOTOB BtADBS 

Periodically unsteady flow in an imbedded stage of 
a mnltistage, axial-flow turbomachine 
[ASHE PAPEB 78-GT-6] A79-22328 

BOTOB BtADES (TOBBOB&CBIISBT) 

Hind-tnnnel impellers in f iber-coaposite design 

for the Swiss Aircraft Bocks in Emmen, Switzerland 
[DGLB PAPEB 78-196] A79-20496 

netbod for design and mannfactnre of the stage of 
a radial compressor 

A79-24196 

A fnndamental criterion for the application of 
rotor casing treatment -— in axial flow 
compressors 

A79-24220 

Effect of casing treatment on performance of a 
two-stage bigh-pressure-ratio fan 
[BASA-TP-1409] B79-16852 

BOTOBCBAFT AIBCBAPT 

RissioD environment simulation for Army rotorcraft 
development: Beguirements and capabilities 

H79-15977 


BDHHAT EIGHTS 

Evaluation of threshold and pcethreshold lights 
for medium intensity approach lighting systems 
[ FAA-HA-78-44] H79-16878 

BDBBATS 

A method to determine the delays of landing 
aircraft with respect to runway capacity 
[BLB-HP-77016-D] H79-16835 

Boads and runways, snow removal and deicing 
tecbnigues. A bibliography with abstracts 
[HTIS/PS-78/1284/5] F79-16884 

BUSTIBG 

Influence of corrosion damage on fatigue crack 
initiation 

[B1B-TB-75080-D] B79-17269 


S 

SAFETY DEVICES 

The effect of the aerodynamic resistance of the 
feeder line on the operation of safety valves 

A79-20760 

SAFETY FACTOBS 

Some environmental and safety aspects of using 
hydrogen as a fuel 

A79-20774 

SAFETY BAHA6BSEBT 

Conspicuity assessment of selected propeller and 
tail rotor paint schemes 

[FAA-AH-78-29] B79-16813 

Summary report of the Human Factors Committee 

H79-17429 

SATELLITE HETUOEKS 

Strategic satellite communications cone of age - — 
Air Force airborne and ground DBF teletype 
terminals 

A79-21350 
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SOOBD BATES 


SATEIIITE SOI&B EBEB6T COBTBBSIOB 

Aerospace and lilxtar; - Progress id space 

stractore research, aircraft larding systems, 
integrated optics# and digital coainnications 

A79-20559 

SEAIEBS 

Haterial and process control - Aircraft integral 
fuel tanks 

A79-20 122 

Adhesive sealing - A fuel leak deterrent - — • for 
aircraft tanks 

A79-24123 

Developaent and flight test evaluation of fuel 
tank sealants fcr Hacb 3 * aircraft 

A79“2412a 

Dynanic laboratory evaluation of integral 
fuel-tank sealants 

A79-24125 

SEAIS (SIOPPEBS) 

Plexible polyinide fuel tank sealants for 

■ilitary aircraft 

A79-20868 

SBCOBDABT FICB 

Study of Bean- and turbulent-velccity fields in a 
large-scale turkme-vane passage 

[NASA-CB-3067] N79- 16853 

SEBSITITITT 

A sensitivity analysis for the P100 turfcofan 

engine using the aultivariable Nygoist array 

feedback ccntrol design 

A79-23797 

5EPABATED FIOB 

Ezperiaental results on boundary layers and 
detached flcvs 

[DGIB PAPEB 70-220] A79-20479 

Effect of coapressor geoaetry on the unsteady 
regiaes of a low speed ccapresscr 

[OBEEA# TP HO. 1978-68] A79-24219 

A nev boundary-layer interaction techniques for 
separated flcvs 

[HASA-TB-78690] H79- 16802 

SBBTICE IIFB 

Analytical life estiaation for helicopter conponeots 

[DGIB PAPEE 78-195] A79-20495 

Estiaation of the useful life of the lover chord 

of the girder of the EC-7 •Turfcc-Trainer* 

CDGIB PAPEB 78-198] A79-20498 

SHAKEBS 

A second series of exploratory acoustic fatigue 
tests using a shaker 

tHlB-TB-78002-a] H79-17270 

SHAPES 

A theoretical investigation of forehody shapes 
designed fcr natural laainar boundary-layer flov 
rHASA-TP-1375] H79- 15903 

SBABP ISADIBG EDGES 

Recent advances in the solution of 

three-diaensional flov over vings vith leading 
edge vortex separation 

[AIAA PAPEB 79-0282] A79-23562 

SBEAB STRESS 

LOADS: a coaputer prograa for deteraining the 

shear# bending noaent and axial loads for 
fuselage type structures 

[HASA-CB-151905 ] H79-17262 

SHIPS 

Jet-induced aerodynaaics of T/STOL aircraft over a 
aoving deck 

[AIAA PAPEB 79-0337] A79-23556 

SHOCK ABSOBBEBS 

Polyurethane foaas for aircraft shock aounts. 1: 

Polyetber based foaas 

[ AD-A061482] H79-16989 

SHOCK lATBBS 

Hypersonic flov over conical ving-body ccobinations 

179-22000 

SHOCK BATES 

Investigation of cross flov shocks on delta vings 
in supersonic flov 

[AIAA PAPEE 79-0345] A79-23551 

SBOBT HAOI AIBCBAFT 

Advanced coaposite fan fraae for the Quiet Clean 
Short-Haul Experiaental Engine /QCSEE/ 

A79-20879 

SBOBT TAKEOFF AIBCBAFT 

Handling qualities of a siaulated STCL aircraft in 
natural and coapOter-generated turbulence and 
shear 

B79-15981 


SIDBBABDS 

Capture-effect and sideband-reference glide-slope 
perforaance in the presence of deep snov 1977-1978 
CEEB-36-1] H79-16833 

SIROBSRT AIBCBAFT 

Sikorsky S-76 stresses perforoance 

A79-22839 

SItICOB 

Artificial icing test phobic coatings on UB-1B 
helicopter rotor blades 

[ AD-A059875] B79- 15954 

S1B6DIABITT (BATBEHATICS) 

A surface source and vorticity panel aethod 

for potential flov in arbitrary and ving/body 
geoaetries 

A79-21998 

SKIE [STBOCTOBAI BEflBEB) 

Advanced coaposite cover to substructure 

attacbaent technology --- for aircraft ving skin 

A79-24079 

SRIB TSBPSBATOBB (BOB-BIOLOGICAL) 

Quantification of the storage logistics theraal 

environaent environmental criteria for 

ordnance • 

A79-22162 

Teaperature neasoreaents on the Tickers Viscount 
stabilizer in flight nnder icing conditions 
[EPAP-A-396] H79-16845 

SXEHDBfi BODIES 

Experiaental results on boundary layers and 
detached flovs 

[DGLB PAPEB 78-220] A79-20479 

Aerodynaaics of slender bodies at high angles of 
attack 

A79-22393 

SLEBDBB BIBGS 

An alternative approach to the high aspect ratio 
ving vath jet flap by aatched asymptotic 
expansions 

A79-21997 

Hon-conical flov past slender vings vith leading 
edge vortex sheets 

[ABC-B/I)-3814] H79-15920 

SBOKE 

Smoke hazards from aircraft materials 

A79-20856 

SBOB 

Capture-effect and sideband-reference glide-slope 
perforaance in the presence of deep snov 1977-1978 

CEEB-36-1] H79-16833 

Boads and runvays# snov renoval and deicing 
techniques. A bibliography vith abstracts 
[HTIS/PS-78/1 284/5] F79-16884 

SOIAB CEILS 

The Sunship — - solar povered airship design 

A79-22324 

SOLID SOCKET PBOPSIIABTS 

Introductory studies of SOFBAR# a BAH engine vith 
solid propellant 

[POA-C-20229-D3] H79-17022 

SOIIDIFICATIOB 

A feasibility study for development of structural 
aluDinun alloys froa rapidly solidified povders 
for aerospace structural applications 
t AD-A061428] H79-16958 

SOBIC BOOBS 

On the loudness of sonic boons and other inpulsive 
sounds auditory perception 

[ OTIAS-236 ] H79-17658 

SODHD DBTBCTIB6 ABD BABGIB6 

Sodar and aircraft aeasnrements of turbulence 
paraaeters vithin cooling tover pluses 

A79-21967 

Siaultaneous aeasureaents of turbulence in the 
lover atnospbere using sodar and aircraft 

A79-21968 

SOGBD PBESSOBB 

Free oscillations of a large drop in space 

[AIAA PAPEB 79-0225] A79-23571 

SOOBD TBABSBISSIOB 

General aviation interior noise study 

N79-16640 

SOOBD BATES 

Analysis of radiation patterns of interaction 

tones generated by inlet rods in the JT15D engine 
[HASA-TH-79074 ] N79-15960 

Jet noise radiation froa discrete vortices 

[ ABC-B/H-3826] N79- 16652 
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SP&CE PB0CSSSIH6 


SUBJECT INDEX 


SPACE PBOCESSIBG 

Free oscillaticns cf a large drop in space 

CAIAA PAPEB 79-0225] A79-23571 

SPACECBAET COBPOHENTS 

Failure analysis of aerospace components 

A79-24235 

SPECTBAI SI6BATDBSS 

On the loudness of sonic boons and other inpulsive 
sounds auditory perception 

[DTIAS-236] B79-17658 

SPECTBOH ANAITSIS 

Experinental investigation of unsteady phenooena 
in vaneless radial diffusers 

[ASHE PAPIE 78-GT-23] A79-22329 

SPIN IBSTS 

Dse of piloted siiulation for studies of fighter 
departure/spin susceptibility 

N79-15999 

STABIIITT DBBIfATITSS 

The estination of lateral-directional aerodynanic 
derivatives at subsonic speeds 

879-15909 

A review of nethods for obtaining subsonic 
longitudinal aeroduaiic derivatives 

879-15910 

Transonic/supersonic longitudinal aerodynanic 

derivatives prediction nethods in aircraft 

design 

879-15911 

Transonic/supersonic lateral aerodynanic derivatives 

stability and control estinates for aircraft 

design 

879-15913 

STiBILIZBBS (FIQID DTBAHICS) 

Advanced composite 727 elevator and 737 stabilixer 
programs 

A79-20873 

Tenperature neasurenents on the Vickers Viscount 
stabilizer in flight under icing conditions 
[PFAP-A-396] 879-16845 

STAGNATION PBESSQBB 

The effect of a transversely injected strean on 
the flow through turbine cascades. Ill - 
Influence of aspect ratio 

[ASHE PAPEB 78-GT-24] A79- 22330 

STANDABDISATION 

Standard avionic nodule study 

[AD-A061349] 879-16846 

STATIC BIBCTBICITI 

Static electricity hazards in aircraft fuel systens 
t AD-A061450] 879-17012 

Sunnary report of the Lightning and Static 
Electricity Connittee 

879-17427 

STATIC TESTS 

Boundary conditions for pollution abatement of 
fast cock-offs and static tests 

[AD-A061093] 879-17362 

STATISTICAL ANAITSIS 

Annual review of aircraft accident data: OS 

general aviation, calendar year 1977 

879-15925 

Aircraft accident reports: Brief format OS Civil 

Aviation issue number 5 - 1976 accidents 
fNTSB-BA-77-3] 879-15926 

STATISTICAL COBNBIATICN 

The developnent of a paranetric nethod of 
measuring fin fatigue loads based on flight 
neasurenents on a lightning Hk.TS 

[ AEC-B/H-3824] 879-15956 

STATOB BLADES 

Wake induced time-variant aerodynamics including 
rotor-stator axial spacing effects 

A79-24218 

Effect of casing treatnent on perfornance of a 
two-stage high-pressure-ratio fan 

[8ASA-TP-1409] 879-16852 

STOCHASTIC PBOCESSES 

Separation and collision risk in air traffic control 

A79-23858 

ST0BA6B 

Quantification of the storage logistics thernal 

environnent environnental criteria for 

ordnance 

A79-22162 

STOBBS (BETEOBOLOGT) 

Echo interpretation of severe storms on airport 
surveillance radars 

[AD-A061085] 879-17123 


STBAIN GAGES 

The development of a paranetric nethod of 
neasuring fin fatigue loads based on flight 
neasurenents on a lightning Hk.T5 

[AEC-B/H-3824] 879-15956 

STBAPDOBN INSBTIAL GUIDANCE 

The inplenentation and application of a sensor 
interfacing unit for strapdown inertial systems 
[8A1-TB-532] 879-16821 

STBATOSPBEBE 

A comparison of temperatures and winds reported by 
the Concorde SST with data obtained from 
rawinsonde and satellite 

A79-21991 

STBBSS ANAITSIS 

Stress-peen straightening of complex nachined 
aircraft parts 

A79-24254 

Structural analysis of hollow blades: Torsional 

stress analysis of hollow fan blades for 
aircraft jet engines 

[ 8AL-1B-533] 879-17261 

STfiSSS HSASOBEHENT 

A second series of exploratory acoustic fatigue 
tests using a shaker 

[8LE-TE-78002-0] 879-17270 

STBDCTOBAL ANAITSIS 

Towards a realistic structural analysis/design 
system computerized aircraft design 

A79-22946 

Adaptive approximations in finite eXenent 

structural analysis -— for aircraft components 

A79-22951 

Structural analysis of hollow blades: Torsional 

stress analysis of hollow fan blades for 
aircraft jet engines 

[8AI-TB-533] 879-17261 

STBOCTDBAL DESIGN 

Towards a realistic structural analysis/design 
system — - computerized aircraft design 

A79-22946 

A theoretical investigation of forebody shapes 
designed for natural laminar boundary- layer flow 
[8ASA-TP-1375] 879-15903 

Design outline for a new multinan ATC simulation 
facility at NASA-Ames Besearcb Center 

879-17501 

STBDCTOBAL DESIGN CBITEBIA 

Radome design/fabrication criteria for supersonic 
BN aircraft — EF-111 

A79-24091 

Temperature/bunidity criteria for advanced 
composite structures 

A79-24131 

Summary report of the Aircraft Design Comnittee 

879-17430 

STBDCTOBAL EBGIBEBBING 

A feasibility study for development of structural 
aluninum alloys from rapidly solidified powders 
for aerospace structural applications 
[ AD-A061428] 879-16958 

Some engineering property comparisons for 7050 and 
AZ 74.61 die forgings 

[8LB-HP-77040-D] 879-16968 

STBDCTOBAL EAILDEB 

Analytical life estination for helicopter components 
[DGIB PAPEB 78-195] A79-20495 

The role of metallurgy in aircraft accident 
investigation and litigation 

A79-22710 

The developnent of a parametric method of 
measuring fin fatigue loads based on flight 
measurements on a lightning Hk.T5 

[ ABC-B/H-3824 ] 879-15956 

STBDCTOBAL BELIA6ILITT 

Haterial and process control - Aircraft integral 
fuel tanks 

A79-24122 

STBDCTOBAL STBAIN 

Bibliography on the fatigue of materials, 

components and structures. Volume 2 - 1951-1960 
-— Book 

A79-21725 

STBDCTOBAL VIBBATIOB 

Engineering studies of aircraft hydraulic drives 
Russian book 

A79-20671 
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SBEEP EFFECT 


VibratioD and flatter investigations of aircraft 
with special nonlinear stractnral properties 

A79-2«073 

Tbe Shock and Vibration Digest, volaae 10, no. 9 

H79-17046 

SOBSOIIC FIBTTEB 

Onsteady flovs subsonic and supersonic 

aeroelasticity oscillating airfoils and 
displace lent bodies 

[DGIB PAPE5 78-222] A79-20480 

S06SOHIC SPEED 

The estimation of lateral-directional aerodynamic 
derivatives at subsonic speeds 

H79-15909 

A review of aetbods for obtaining sabsonic 
longitudinal aerodynamic derivatives 

879-15910 

S0B508IC BIBD TOBBEIS 

08EBA wind tunnels Fauga pressurized subsonic 

and C£6T transonic induction operations 

A79-21192 

SOCTIOH 

Suction fuel supply systems for turbine powered 
general aviation aircraft 

A79-24304 

SDIFBB 

Ion chromatographic determination of sulfur in fuels 

A79-21222 

SOPBBCOHDOCTIVITT 

System considerations for airborne, high power 
superconducting generators 

R79-20548 

SOPEBCBITICAl FlOB 

Calculaticn of the planar supercritical flow over 
a NASA supercritical profile 

[NASA-C5-1 118881 879-15904 

SOPEBCBITICAl BINGS 

Besearch and development in the area of fluid 
mechanics and aerodynamics in tbe Federal 
Bepublic of Germany 

[DGIB PAPEF 78-223] A79-20481 

Some features of tbe unsteady pressure field in 
transonic airfoil buffeting 

[AIAA PAPEB 79-0351] A79-23550 

Tbe design of supercritical wings by tbe use of 
tbree-dimensional transonic theory 
[ BASA-TF-1400 ] 879-16804 

SDPEBPXISTICITI 

Superplastic forming/dif fusion bonding technology 
ID the DSAF/ncDonnell BIATS program --- Built-up 
low-cost Advanced Titanium Structures for F-15 

A79-24082 

SOPEBSOBIC AIECBAFT 

Besearch and development in the area of fluid 
mechanics and aerodynamics in the Federal 
Bepublic of Germany 

[DGIB PAPFB 78-223] A79-20481 

Impact of cruise speed on productivity of 
supersonic transports 

[AIAA PAPEF 79-0231] A79-23570 

Development and flight test evaluation of fuel 
tank sealants for Hach 3* aircraft 

A79-24124 

SOPEBSOBIC AIBFOILS 

Effects of turbulence model selection on tbe 
prediction of complex aerodynamic flows 
[AIAA PAPFB 79-0070] A79-23541 

Some features of tbe unsteady pressure field in 
transonic airfoil buffeting 

[AIAA PAPEB 79-0351] A79-23550 

SOPEBSOBIC COHFBESSOBS 

To the prcblem of starting and airf oil-sbape 

optimization of the supersonic compressor cascade 

A79-20566 

SOPEBSOBIC CBOISE AIBCBAFT BESEABCB 

Propulsion integration of a supersonic cruise 
strike-fighter 

[AIAA PAPEB 79-0100] A79-23531 

Fluctuating loads measured on an over-tbc-wing 
supersonic jet model 

[8ASA-TP-1366] 879-16641 

SOPEBSOBIC DIFFOSEBS 

The flow at the inlet and in the throat region of 
a plane supersonic air intake 

A79-21420 

Ejectcr optimizaticD 

[AD-A061251 1 879-17172 


SOPEBSOBIC DBA6 

Improved wave drag predictions using modified 
linear theory 

A79-21523 

SOPEBSOBIC F1I6BT 

A model of external burning propulsion 

[AIAA PAPEB 79-0358] A79-23549 

Design and demonstration of a system for routine, 
boomless supersonic flights 

[FAl-RD-77-72] 879-16828 

SOPEBSOBIC FlOB 


Influence of tbe transverse curvature of tbe lower 
surface on tbe conical supersonic flow field on 
a delta vehicle 

A79-21635 

Experimental study on flow in a supersonic 
centrifugal impeller 

[ASHE PAPEB 78-GT-2] A79-22327 

Computation of supersonic viscous flows over 
ogive-cylinders at angle of attack 
[AIAA FAPFH 79-0131] A79-23517 

Investigation of cross flow shocks on delta wings 
ID supersonic flow 

[AIAA PAPEB 79-0345] A79-23551 

Influence of fundamental parameters on the 

supersonic base flow problem in presence of an 
exhanst jet 

[AIAA PAPEF 79-0133] A79-23578 

SOPEBSOBIC FIOTTEB 

Unsteady flows subsonic and supersonic 

aeroelasticity oscillating airfoils and 
displacement bodies 

[DGIB PAPEF 78-222] A79-20480 

SOPEBSOBIC SPEEDS 

Computer calculation of aerodynamic 

characteristics of aircraft at supersonic 
velocities 

A79-21634 

Transonic/su per sonic longitudinal aerodynamic 
derivatives --- prediction methods in aircraft 
design 

N79-1591 1 

Transonic/su per sonic lateral aerodynamic derivatives 
stability and control estimates for aircraft 
design 

879-15913 


SOPEBSOBIC TBABSPOBTS 

Projected aircraft systems development 

[AAS PAPEB 78-194] A79-21278 

Impact of cruise speed on productivity of 
supersonic transports 

[AIAA PAPEB 79-0231] A79-23570 

SOPEBSOBIC TOBBIBES 

Aerodynamics and beat transfer of transonic 

turbine blades at off-design angles of incidence 

A79-24295 

SOPEBSOBICS 


Improved wave drag predictions using modified 
linear theory 

A79-21523 


SOPPOBT STSTBBS 

The logistics of life cycle cost in operations 

and support systems for fighter aircraft 

A79-23628 


SOBFACE FIBISHIBG 

The comparative evaluation of prebond surface 

treatments for titanium military aircraft 

structures 

A79-24086 

An automated system for phosphoric acid anodizing 
of aluminum alloys 

A79-24107 


SOBFEIllABCB 6ADAB 

Tbe future - ABTS III Automated Radar Terminal 

Systems for air traffic control 

A79-22705 

Echo interpretation of severe storms on airport 
surveillance radars 

[AD-A061085] 879-17123 

SOBfETS 

Operational aspects of remote sensing from aircraft 
[BlB-BP-77036-0] 879-17304 

SVBSP EFFECT 

The influence of sweep on the aerodynamic loading 
of an oscillating 8ACA0012 airfoil. Volume 2: 

Data report 

[BASA-CB- 145350] 879-16801 


A-37 



S8EPT 8IBGS 


SUBJECT IHDBX 


S8EPT iIHGS 

Computational transonic design procedure for 

three-dimensicnal wings and ving-body combinations 
CAIAA PAPEF 79-0344] A79-23552 

Recent advances in the solution of 

three-dimensional flov over vings with leading 
edge vortex separation 

[AIAA PAPEB 79-0282] A79-23562 

On the stability of the boundary layer cn a 
transonic swept wing 

FAIAA PAPER 79-0264] A79-23563 

Amplification factors at transition on an unswept 
wing in free flight and on a swept wing in wind 
tunnel --- aircraft stability analysis 
[AIAA PAPER 79-0267] A79-23564 

SBIBIIHG 

Some low speed experimental results on the effects 
of swirl and velocity distribution on an 
axi-symmetric ]et 

A79-21999 


SYHTBETIC PUEIS 

Evaluation of the application of some gas 

chromatographic methods for the determination of 
properties of synthetic fuels 

[NASA-TH-79035] N79- 16930 

Alternative hydrocarbon fuels: Combustion and 

chemical kinetics — synthetic aircraft fuels 

[ AD-A061050] R79- 17011 

SYSTEH EPEBCTIYEHESS 

Feasibility study of mini-EPV for attack 

R79-159S3 


SYSTEBS EBGIBEEBIBG 

System considerations for airborne, high power 
superconducting generators 

A79-20548 

The Dulles Airport pressure-sensor array for 
gust-front detection - System design and 
preliminary results 

A79-21919 

Advanced weapons carriage concepts through 

integrated design for aircraft 

[AIAA PAPER 79-0092] A79-23534 

Air Force Space Laser Communications 

A79-24236 

Design and development of a system to measure the 
mode shapes cf a vibrating, rotating helicopter 
blade in a vacuum 

R79-15937 

Evaluation of laminar flow control system concepts 
for subsonic commercial transport aircraft 
[RASA-CE- 158976] R79- 15942 

SYSTEBS BABAGEBEHT 

Impact of area navigation on controller 
productivity and ATC system capacity 
[FAA-BD-78-51 ] R79-16825 


T 

T-28 AIBCBIFT 

Cloud physics observations inside hailstorms with 
an armored aircraft data system 

A79-21960 

T-55 EH6IHE 

Effect of forward velocity and crosswind on the 
reverse-thrust performance of a variable-pitch 
fan engine 

[AIAA PAPEB 79-0105] A79-23512 

TABLES (DATA) 

Annual review of aircraft accident data: 05 

general aviation, calendar year 1977 

N79-15925 

TACAB 

notion and force cuing requirements and techniques 
for advanced tactical aircraft simulation 

B79-15991 

TAIL ASSEB6LISS 

Extensive cost reduction studies: Composite 

empennage component - L-1011 commercial airliner 

A79-20807 

TAIL BOTOBS 

Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-C: Harmonic 

analysis of airframe surface pressure data, runs 
7-14, aft section 

C AD-A061360] B79-16808 


Interactional aerodynamics of the single rotor 
helicopter configuration. Volume 2-F: Barmonic 

analyses of airframe surface pressure data, runs 
15-22, aft section 

[AD-A061080] B79-16810 

ConspicQity assessment of selected propeller and 
tail rotor paint schemes 

[PAA-AB-78-29] H79-16813 

TABKEB AIBCBAFT 

Winglets give DSAF KC-135 new look in life 

A79-23975 

TABGET ACQOISITIOH 

Design and operation of Epervier reconnaissance RPV 

R79-15952 

TABGET BBC0G11T10B 

Low budget simulation in weapon aiming 

N79-15984 


TECBH0L061CAL FOBBCASTIBG 

Projected aircraft systems development 

[AAS PAPER 78-194] A79-21278 

A look at the near future computerized flow 

control systems for ATC 

A79-23585 

Integrated AlC development - The next decade: A 
Safety Board viewpoint 

A79-23587 

New opportunities for future small civil turbine 
engines: Overviewing the GATE studies 

[ NASA-TB-79073] N79-16849 

TECBBOLOGY ASSSSSBSBT 

The role of fluid mechanics in aviation technology 
[DGIB PAPER 78-218] A79-20477 

Present and future developments in aerospace 
materials and structures 

A79-24081 

A technology assessment. 


large cargo aircraft: 
volume 1 
[PB-286896/6] 

Large cargo aircraft: 
volume 2 
[PB-286897/4] 


N79-15927 

A technology assessment. 


N79-15928 

Launch and Recovery technology assessment 

N79-15951 

Recent advances in television visual systems 

N79-15986 

Air traffic control in the year 2000 

[FAA-BA-78-4 3 H79-16827 

New initiatives in high altitude aircraft 

N79-17000 

Hydrogen technology, 1900-1945 

N79-17008 

TECBBOLOGY UTILIZATION 

D.S. Coast Guard utilization of remote sensing 
techniques for ocean surveillance 

A79-22673 

lELETYPEVBlTEB SYSTEBS 

Strategic satellite communications come of age --- 
Air Force airborne and ground UHF teletype 
terminals 

A79-21350 

TEBPEBATUBS DISTBIBUTION 

The aerodynamic and thermodynamic characteristics 
of fountains and some far field temperature 
distributions — - vertical takeoff aircraft 
ground effect 

[AD-A061335] H79-16843 

TEBPEBATUBS EFFECTS 

Quantification of the storage logistics thermal 
environment --- environmental criteria for 
ordnance 

A79-22162 

Temperature/humidity criteria for advanced 
composite structures 

A79-24131 

TEBPEBATUBS BEASUBBBENT 

The Cessna-207 aircraft turbulence and temperature 
measuring system 

A79-21974 

Temperature measurements on the Vickers Viscount 
stabilizer in flight under icing conditions 
[FFAP-A-396] N79-16845 

TBBBINAL COBFIGUBBD VEHICLE PB06BAB 

Comparative study of flare control laws 

optimal control of b-737 aircraft approach and 
landing 

[NASA-CE-158114] N79-16822 
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TBAIHIBG SIBULATOBS 


TSBBIBAI FiClIITIES 

Eogineerxog aod developaent pcograa plan: 

Ter Dina 1/t over control 

[FAA-ED-ia-2il H79-16832 

TEBHlIil 60ID&HCE 

EvolntiOD of a TBftCOH terainal goidance systeo 

for Hev York area airports 

kl9-23597 

TEST EQOIPBBBT 

Evalnation of ootor gasoline in the jet fuel 
theraal oxidation tester --- fnel for gas 
turbine aircraft engines 

(AD-A061027] H79-170iq 

TEST PACILITIBS 

The lov-density channel of the Aerodynanic Institute 

A79-20761 

Kaval Air DexelopDent Center's unigue 
environaental test facilities 

179-22161 

Low speed testing techniques for V/STCl aircraft 
in the Princeton dynasic aodel track 
CAIAA PAPEB 79-0330] A79-23558 

Design outline for a nev snltiian ATC sinulation 
facility at NASA-Aaes Research Center 

U79-17501 

TBEBBAI COBTfiOI COATIBGS 

NASA theroal barrier coatings - Sumaary and update 

A79-21295 

TBBBBAL BXPIBSIOH 

Pressure-controlled theraal eipansion aolding of 
advanced coaposite BPY ving structure 

A79-20093 

TBBBBAL FAT16UB 

Fatigue acceleration in box beats under aecfaanical 
and theraal stress (second series) 

rABC-B/B-3817] N79-16311 

TBBBBAL STABILITY 

Theraocheaical characterization of soae thernally 
stable theraoplastic and theraoset polyaers 

A79-22770 

TBBBBAL STBBSSBS 

Fatigue acceleration in boz beaas under aecbanical 
-and theraal stress (second series) 

[ABC-B/R-Sen] N79- 16311 

TBBBBOCHBBICAL PBOPBBtlBS 

Theraocheaical characterizaticn of soae theraally 
stable theraoplastic and theraoset polyaers 

A79-22770 

THEBBODYBABIC PBOPEBTIBS 

Evaluation of actor gasoline in the jet fuel 
theraal oxidation tester --- fuel for gas 
turbine aircraft engines 

[AD-A061027] N79-17010 

TBEBHOBBCBABICAL TBBATBBBT 

TberDOaecbanical treataent of aluainua alloys 

airfraae aaterials 

CNIB-HP-77031-7] 879-16967 

TBEBBOPLASTIC BESINS 

Theraocheaical characterization of soae theraally 
stable tberacplastic and theraoset polyaers 

A79-22774 


TBEBB0SETTIH6 BSSIVS 

Theraocheaical characterization of soae theraally 
stable theraoplastic and theraoset polyaers 

A79-2277Q 

Adhesive sealing - A fuel leak deterrent --- for 
aircraft tanks 


179-24123 


THBEE OIBEBSIOBAL COflPOSITES 

Hultidiaensional advanced coaposites 
inpact resistance 


for iaproved 

A79-20080 


THBEE DIBEHSIOBAL FLOB 

Lifting-line theory of cbligue vings in transonic 
flovs 

A79-21520 

Nuaerical investigation of the gasdynanic 
characteristics of control nozzles 


Becent advances in the solution of 

three-diaensional flov over vings vitb 
edge vortex separation 
[AIAA PAPEB 79-0282] 

The design of supercritical wings by the 
tbree-diaensional transonic theory 
[NASA-TP-1400] 


A79-22439 

leading 

A79-23562 
use of 

S79-1680Q 


7BB0ST BSABIBGS 

A functional evaluation of a thrust carrying 
cylindrical roller bearing design 

(ASHE PAPEB 78-L0B-28] A79-23241 

TBBOST BBYBBSAL 

Effect of forward velocity and crossvind on the 
reverse-thrust perforaance of a variable-pitch 
fan engine 

(AIAA PAPFB 79-0105] A79-23512 

Total pressure recovery of flared fan nozzles used 
as inlets 

A79-24178 


TIBB DBPBBDBICB 

Test evaluation of phase III Bendix basic narrow 
and snail consunity tiae reference scanning bean 
■icrowave landing systen 

[FAA-BD-78-127] N79-16829 

TITABIDB 

Saperplastic forning/dif fusion bonding technology 
in the OSAF/BcDonnell BEATS program — - Built-np 
Low-cost Advanced Titaniua Structures for F-15 

A79-24082 


Lowercost structure by sobstituting AF1410 steel 
for titaniuB in airfranes 


A79-24085 


The conparative evaluation of prebond surface 
treatsents for titaniua — - military aircraft 
structures 

A79-24086 


TITABIDB ALLOYS 

Experience with net-shape processes for titaniua 
alloys 

A79-24100 

TOLLBBIB-SCBLICBTIBG HAVBS 

Anplif ication factors at transition on an unsvept 
wing in free flight and on a swept wing in wind 
tnnnel — - aircraft stability analysis 
(AIAA PAPEB 79-0267] A79-23560 

TOOLIB6 

Tooling and asseobly procedures^ serviceability 
program eleoents — for aircraft conposite 
structures 

A79-24090 


TOBEBS 

Sodar and aircraft aeasurenents of turbulence 
paraneters within cooling tower pluses 

A79-21967 


TOBIBG 

A study of aircraft towing as proposed for 

Boston-logan International Airport — - airfield 
surface noveaents 

(FAA-AEQ-77-5] B79-16881 

TOXIC BAZABD5 

Snoke hazards froa aircraft aaterials 


A79-20856 


TOXICOLOGY 

Applicability of certain plastics in aviation 
industry from viewpoint of toxicology 

A79-24195 

TBACB C0BTIBIBABT5 

An aircraft conpatible laser induced fluorescence 
systea - In situ and reoote aeasurenents of 
trace gases 

A79-21989 

TBACKIBG FIITBBS 

Influence of notion wash-out filters on pilot 
tracking perforaance 

N79-15992 

TBAIBIBG AIBCBAFT 

Estimation of the useful life of the lover chord 
of the girder of the PC-7 'Turbo-Trainer* 

[DGIB PAPEB 78-198] A79-20498 

TBAIBIBG DEVICES 

Tbe developnent and use of sinulators for 

helicopter flight training in the Royal Navy 

A79-20791 

Proposed advancements in sinulation of atmospheric 
phenonena for improved training 

N79-15979 

Becent advances in television visual systems 

N79-15986 


TBAIBIBG SIBDLATOBS 

Beal-tine sinulation in air traffic control 

A79-23850 

Current deficiences in sinulation for training 

N79-15974 
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SOBJSCt IBDBX 


Tlie developKect and eTalaatios of a g scat for a 
high perfornaDce nilitaty aircraft training 
siinlator 

B79“1599n 


TBAJECTOBT ABAITSIS 

In-flight aeasuresent of aerodynaaic loads on 
captive stcres, Eescription of the aeasncefflent 
egnipaent and cooparison of results vitb data 
froa other soorces 

[BLB-HP-77028-0] B79- 16812 

TBAHSITIOB FIOV 

Distribotion of the interaittency factor along the 
transition region between laainar and tarbalent 
boa ndary- layers 

679-21421 

TBAflSOHiC FLOl 

Deteraination of the wave drag of an airfoil in a 
transonic flow by shear interf eroaetry 

679-21417 

Lifting-line theory of oblique wings in transonic 
flows 


679-21520 

Nuaerical investigation of the gasdynaaic 
characteristics of ccntrcl nozrles 


679-22439 


Effects of turbalence aodel selection on the 
prediction of coaplex aerodynaaic flows 
[AIAA PAPEB 79-0070] 679-23541 

On tarbalence nodeling for unsteady transonic flows 
[A1A6 PAPEB 79-0071] A79-23E42 

Some features of the unsteady pressure field in 
transonic airfoil buffeting 

[AIAA PAPEB 79-0351] A79-23550 

Computational transonic design procedure for 

three-diaensional wings and wing-body combinations 
TAIAA PAPEB 79-0344] A79-23552 

The design of supercritical wings by the use of 
three-dimensional transonic theory 
CHASA-TP-1400] H79-16804 

Rass injection and jet flow simulation effects on 
transonic afterbody drag 

[AD-A061378] H79-17178 

TBAHSOHIC FIOTTBB 

On the stability of the boundary layer on a 
transonic swept wing 

[AIAA PAPEB 79-0264] A79-23563 

TBABSOBXC SPEED 

A study of canard-wing interference using 

experimental pressure data at transcnic speeds 
[HASA-TP-1355] B79-15902 

Transonic/supersonic longitudinal aerodynamic 
derivatives --- prediction methcds in aircraft 
design 

B79-15911 

Transonic/supersonic lateral aerodynaaic derivatives 

stability and control estimates for aircraft 

design 

B79-15913 


TBABSOmC BZBD TOBHEIS 

OHEBA wind tunnels Fauga pressurized subsonic 

and CEBT transonic induction operations 

A79-21192 

Computational optimization and wind tunnel test of 
transonic wing designs 

[AIAA PAPEB 79-0080] A79-23526 

On the evaluation of wall interference in 
two-dinensional ventilated wind tunnels by 
subsonic linear theory 

[ABC-B/B-3819] B79-15922 

An experimental investigation into the influence 
of acoustic disturbances on the development of a 
turbulent boundary layer 

[ABC-B/B-3825] H79-16238 

TBAHSPOBT AI6CBAFT 

Trislander fatigue test progress 

A79- 20885 


Evaluation of laminar flow control system concepts 
for subsonic commercial transport aircraft 
[KASA-CB-158976 ] H79-15942 

Energy efficient engine: Propulsion 

system-aircraft integration evaluation 
[HASA-CF- 159488] B79- 16850 

Active controls for civil transports 

F79- 16873 


TBAHSPOBTATIOB EHEBGT 

In-flight refuelling and the world of the eighties 
/Second Sir Alan Cobham Bemorial lecture/ 

A79-20790 


TOBBIHE BXADES 

An inverse problem of vertical-axis wind turbines 

A79-20800 

The effect of a transversely injected stream on 
the flow through turbine cascades. Ill - 
Influence of aspect ratio 

[ASBE PAPEB 78-GT-24] A79-22330 

An integrated guasi-3D finite element calculation 
program for tnrbomachinery flows 

[ASHE PAPEB 78-GT-56] A79-22336 

Determination of friction losses in a turbine 
blade boundary layer 

A79-23377 

Turbine airfoil repair 

A79-24144 

Heat transfer investigation of laminated turbine 
airfoils 

A79-24291 

Aerodynamics and heat transfer of transonic 

turbine blades at off-design angles of incidence 

A79-24295 

Small laminated axial turbine hot-ng test program 
[AD-A061062] N79-16856 

TOBBIBE BBGIBBS 

Suction fuel supply systems for turbine powered 
general aviation aircraft 

A79-24304 

The gate studies: Assessing the potential of 

future small general aviation turbine engines 
[NASA-IB-79075] B79-15958 

Hew opportunities for future small civil turbine 
engines: Overviewing the GATE studies 

[FASA-TR-79073] K79-16849 

The feasibility of controlling turbine engine test 
cell particulate emissions with a baghouse 
[AD-A061120] H79-16855 

TOBBIBE BBBBXS 

Jet cooling at the rim of a rotating disk 

[ASHE PAPEB 78-6T-25] A79-22331 

TOBBIBBS 

Fluid dynamics of diffuser-angmented wind tncbines 

A79-20798 


TOBBOCOBPBESSOBS 

Periodically unsteady flow in an imbedded stage of 
a multistager axial-flov turbomachine 
[ASHE PAPEB 78-GT-6] A79-22328 

propagation of inlet flow distortions through an 
axial compressor stage 

[ASBE PAPEB 78-GT-34] A79-22335 

Effect of compressor geometry on the unsteady 
regimes of a low speed compressor 

[OHEBA, TP HO. 1978-68] A79-24219 

A fundamental criterion for the application of 
rotor casing treatment - — in axial flow 
coapressors 

A79-24220 

An expenaental study of pulsating flow in a three 
stage axial flow compressor 

A79-24221 

TDBBOFAB BB6IBE5 


Impact behavior of filament-wound graphite/epoxy 
fan blades --- foreign object damage to turbofan 
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